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Abstract
This study examines the relationship between mathematics achievement and the
instructional approach used (flipped versus traditional). A suburban school district
located outside of the Twin Cities of Minneapolis and St. Paul implemented flipped
learning instruction in one-half of all six elementary sites across the district. Half of
the students in fifth grade mathematics classes received instruction via traditional
lecture-style teaching methodology while the other half of the students received
instruction via flipped learning instruction. Data was collected over three years time
and a comparison of the quantitative results based on flipped versus non-flipped
classes, differences between student groups as defined by the Every Student Succeeds
Act (ESSA) subgroups, and differences between quartile rankings of students.
Student growth was measured spring-to-spring using the NWEA MAP mathematics
assessment. These findings are reviewed and flipped instruction growth in fifth grade
mathematics classrooms was statistically significant in favor of flipped instruction
overall. When defined by demographics flipped classroom students in the free and
reduced price lunch program also outperform those in traditional instruction. This
research is valuable to mathematics teachers, principals, administrators, curriculum
directors, and math coaches in evaluating the further impact of flipped instruction as a
means to integrate technology and personalize instruction for students.
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Chapter I: Introduction
This chapter includes an introduction to the comparison of instructional
approaches of traditional lecture and homework within the classroom and the
instructional approach of flipped instruction, where students view the instructional
components from home and come to class to work on the homework. Additionally, it
will offer the purpose and rationale for this quantitative study, address research
questions, describe the significance of the study, define common terms throughout,
outline assumptions and limitations along with the nature of the study, and conclude
with how chapters two through five are organized.
Introduction to the Problem
Academic accountability in American education changed dramatically with
the passing of the No Child Left Behind (NCLB). NCLB sought to close the
achievement gap between student sub groups, but in turn, created a systems problem
for schools as they could be punished for not having student groups achieve at
increased grade level proficiency rates. The achievement gap in education refers to
the disparity in academic performances between groups of students. This
achievement gap most frequently refers to the performance divide between black and
Hispanic students, at the lower end of the performance scale, and their non-Hispanic
white peers, and the similar academic disparity between students from low-income
families and those who are better off. For the first time schools were being ranked
based on how student subgroups of gender, race (African-American or Black,
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American Indian or Alaskan Native, Asian or Pacific Islander, Hispanic, White),
English Learners (EL), student’s with disabilities (special education), and socioeconomic status based on free and reduced lunch, were performing against their
peers.
With the reauthorization of the Elementary and Secondary Education Act in
2001, also known as the No Child Left Behind Act, education entered into the
accountability era where Title 1 schools and school districts were penalized for not
having students meet pre-determined proficiency levels as determined by state
mandated annual tests. These five levels increased annually with elevated monetary
penalties, from school transfer options year one to a total school restructuring in year
five where teachers and administration are replaced. The purpose of this
reauthorization was to close the educational gap between different ethnicities as
determined by state mandated proficiency tests. As schools began to focus on ways
to improve student learning, student engagement through instruction began to take on
a greater importance, as did the need for personalization through differentiation. As
time went on, educators began finding ways to more effectively use technology
within the classroom, and with the move to personal hand held learning devices,
many educators were able to tap into the fact students could learn from home, while
receiving help on their homework in the classroom setting. With this, the flipped
classroom was elevated in importance.
The goal was for student proficiency to steadily increase for all student groups
until the goal of 100% proficiency was reached for each student in the grade level at
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the end of a specified period of time. This created a need for schools to find ways to
close the achievement gap between student groups using different instructional
approaches, one of which is the flipped classroom. This research seeks to determine
if there is a difference in student growth as measured by the NWEA MAP math
assessment for students who receive instruction via flipped classroom instruction
versus students who receive instruction via traditional lecture style.
Alex Tabarrok, famous for his February 2009 TED (Technology
Entertainment and Design) Talk on the economics of growth, explained why the idea
of flipped instruction is taking such a strong foothold in the current education market:
Oxford University was founded in 1096, Cambridge in 1209. Harvard, a
relative newcomer, was founded in 1636. Other than religions, few
institutions appear to have maintained their existence on their relative status
alone for as long as major universities. And few institutions, notably again
other than religions, have seen so little change. Oxford in 2012 teaches
students in ways remarkably similar to Oxford in 1096, seated students
listening to professors in a classroom. I suspect these two facts are related;
stasis in methods has led to stasis in status. And I suspect both of these facts
are about to change. Online education will change how universities teach; as
a result, online education will change which universities teach. (retrieved from
https://www.cato-unbound.org/2012/11/12/alex-tabarrok/why-onlineeducation-works)
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Tabarrok (2012) saw a future where the current college and university system
as a whole was about to face a dramatic change. His reasons for this change include,
1) leverage, especially of the best teachers; 2) time savings; 3) individualized
teaching and new technologies, and 4) the carry over to all educational institutions as
they begin to wrestle with the new realities technology has brought to education.
Erik Erikson, in his theory of psychosocial development, stated development
has eight distinct stages that are not tied to a child’s biological age, but rather are
based on the psychosocial needs of the child. As such, each student learns and grows
at different rates within a classroom setting, and a one-size-fits-all lecture style of
teaching does not support individualized student needs within the traditional
classroom of mathematical lectures (McLeod, 2013).
Flipped instruction is a blending of direct instruction with videos that are more
flexible for students to view, than a traditional lecture historically has been as
students are able to view the videos from home, rewind, and/or view with someone
else. By using flipped instruction teachers sought to find a way to personalize
instruction for students as well as increasing student growth towards proficiency.
When students return to the classroom their focus can turn to the higher levels of
Bloom’s taxonomy (2001). When Bloom’s taxonomy is applied within a flipped
classroom, “students are doing the lower levels of cognitive work (remembering and
understanding) outside of class, and focusing on the higher forms of cognitive work
(applying, analyzing, evaluating, and creating) in class” (Overmyer, 2014, p. 10).
This in turn allows students to have the support of their instructor or peers (Brame,
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2013) during class time when traditionally they would be receiving instruction in a
non-flipped classroom environment.
Figure 1.1 Revised Bloom’s Taxonomy (2001)

(Image retrieved from: https://cft.vanderbilt.edu/guides-sub-pages/bloomstaxonomy/)
While it is recognized that students learn at different rates, state and nationally
normed assessments are still given to students at specific ages and grade levels to help
educators and politicians alike gain a better understanding of how students are
performing as a comparative whole. The National Assessment of Educational
Progress is considered to be among the best measures of students’ skills and
knowledge based on ages and grades of students when they take the NAEP
assessment. It has been administered periodically since 1969 to a nationally
representative sample of nine, 13-, and 17-year-olds. The latest results suggest that
while the reading and math skills of youth have improved since 2004, the
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achievement gap between minority and non-minority students has not narrowed
much. It is important to evaluate both mathematics and reading data, as similar gaps
of knowledge with black and Hispanic students, and their white peers, are evident in
both assessments.
In reading, average scores have increased at all three ages since 2004.
Moreover, lower performing 9- and 13-year-olds made significant gains as compared
to 2004. But there was no statistically significant change in the white–black score gap
since 2004 for any of the age groups. Neither was there a statistically significant
change in the white–Hispanic score gap during this period. For all age groups, black
and Hispanic students lag behind white students by more than 20 points. See figures
1.2-1.7.
Figure 1.2 Historical NAEP Reading Scores for Age 9 Black and White Students

From 1971 to 2008 on the NAEP reading assessment, nine-year-old black
students closed the scale score gap by 20 points, showing a 34-point gain in overall
scale scores, while white students only gained 14 scale score points over the same
time period.
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Figure 1.3 Historical NAEP Reading Scores for Age 13 Black and White Students

Similar to the gap reduction for nine-year-olds in reading, 13-year-old black
students closed the scale score gap by 18 points, increasing the average black student
score by 25 points. White students over that same period of time only showed a
seven-point average gain.
Figure 1.4 Historical NAEP Reading Scores for Age 17 Black and White Students

Consistent once again with the findings of nine- and 13-year-old students, 17year-old black students showed an average scale score gain of 27 points from 1971 to
2008 on the NAEP reading assessment, while white students only showed a fourpoint average gain, reducing the score gap by 24 points over that time.
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When looking at the disaggregated data for NEAP reading assessment results
for Hispanic students, the data begins in 1975, unlike the NEAP reading scores for
black students, which began in 1971 for the purpose of these graphs.
Figure 1.5 Historical NAEP Reading Scores for Age 9 Hispanic and White Students

From 1975 to 2008, Hispanic nine-year-old students closed the NEAP reading
scale score gap by 13 points, improving their scale score by 24 points, while white
students increased their scale score by 11 points over the same time period.
Figure 1.6 Historical NAEP Reading Scores for Age 13 Hispanic and White Students
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Thirteen-year-old Hispanic students improved by 10 points from 1975 to 2008, while
white students gained six points on average, for a minimal gap reduction of four
points total between the two groups.
Figure 1.7 Historical NAEP Reading Scores for Age 17 Hispanic and White Students

More significant gains by 17-year-old Hispanic students, in comparison to 13year-old students, were made from 1975 to 2008 as they increased their scale score by
17 points. These gains helped close the gap between Hispanic students and White
students by 15 points as white students showed only a two point average gain over the
same time period.
In mathematics, average scores for nine- and 13-year-olds increased since
2004 while average scores for 17-year-olds did not change significantly. But similar
to the reading results, there was no statistically significant change in the white–black
or white–Hispanic score gap since 2004 for any of the age groups (see Figure 1.81.13).
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Figure 1.8 Historical NAEP Math Scores for Age 9 Black and White Students

From 1973 to 2008 both black and white nine-year-old students made
significant gains on the NAEP math assessment, with white students growing by 25
points on average, and black students growing by 34 points, reducing the gap by nine
points.
Figure 1.9 Historical NAEP Math Scores for Age 13 Black and White Students

Similar to the nine-year-old results, 13-year-old black and white students both
showed significant gains from 1973 to 2008 with white students growing 16 points,
and black students growing 34 points, reducing the score gap by 18 points over that
time.
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Figure 1.10 Historical NAEP Math Scores for Age 17 Black and White Students

Math gains for black 17-year-old students grow by 17 points, while white
student gains were at four points from 1973 to 2008, closing the gap between black
and white students by 13 points over this time period on the NAEP math assessment.
Figure 1.11 Historical NAEP Math Scores for Age 9 Hispanic and White Students

Similar to nine-year-old black students, nine-year-old Hispanic students grew
by 32 points on the NEAP math assessment, closing the gap by seven points.
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Figure 1.12 Historical NAEP Math Scores for Age 13 Hispanic and White Students

Hispanic students grew 29 points between 1973 and 2008, closing the gap by
12 points as white students grew 16 points during the same time period.
Figure 1.13 Historical NAEP Math Scores for Age 17 Hispanic and White Students

A gap reduction of 12 points between Hispanic and white 17 year-old students
occurs between 1973 and 2008 as Hispanic students grew an average of 16 points on
the NAEP math assessment.
Significant gains have been made on both the reading and math NAEP
assessments over the past 35 to 39 years, but a gap remains between both African-
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American/Black and Hispanic students and their white student peer groups. Due to
this continued achievement gap schools have continued to focus on ways to improve
student performance for all students, while at the same time helping reduce the
achievement gap between subgroups as required by NCLB and ESSA. In an attempt
to reduce this gap some teachers have begun to look at ways they can leverage
technology to increase individual attention to students at their academic level. To
accomplish this instructional technique, many teachers have begun flipping their
classrooms where students watch the lessons at home while completing their
homework in class with the help of the teacher. The flipped classroom seems to be
catching on. According to the Flipped Learning Network (2012), membership on its
social media site rose from 2,500 teachers in 2011 to 9,000 teachers in 2012.
For the third consecutive year, 4,326 building and district administrators from
2,600 school districts are seeing a significant increase in teachers flipping
their classrooms using videos they have found online or that they are creating
themselves. Over the past three years, school leaders at all grade levels have
seen increases from 23 to 32 percent of teachers using videos found online,
with a slightly larger overall increase in the number of teachers who are
creating their own videos moving from 19 to 29 percent.” (Flipped Learning
Network report to AASA: The School Superintendents Association’s National
Conference on Education on February 28, 2015 retrieved from
http://www.tomorrow.org/speakup/2015_FlippedLearningReport.html).
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But does research show that this innovation really improves learning? To
date, there is no scientific research base to indicate exactly how well flipped
classrooms work. Yet some preliminary nonscientific data suggest that flipping the
classroom may produce benefits. In one survey of 453 teachers who flipped their
classrooms, 67% reported increased test scores, with particular benefits for students
in advanced placement classes and students with special needs; 80% reported
improved student attitudes; and 99% said they would flip their classrooms again next
year (Flipped Learning Network, 2012). In Michigan, Clintondale High School saw
the failure rate of students it ninth-grade math dropped from 44% to 13% after
adopting flipped classrooms (Finkel, 2012).
While some preliminary information may point to student improvement, at
this time, we do not have direct scientific research to establish whether flipped
classrooms increase student learning. “But absence of evidence is not evidence of
absence. Indeed, there's reason to believe that flipped classrooms may enhance
student learning if they are implemented thoughtfully, with careful attention to what
research tells us about good instruction” (ASCD, 2013, p. 78-80).
Flipped classroom learning as an instructional change is the focus of this
research, which will add to the current information available about the effects of
flipped learning, and if this strategy does in fact support an increased growth for
students, as well as an increased gap reduction between subgroups within a fifth grade
mathematics class setting. This study reviews whether there is a relationship between
educators who use flipped classroom instruction versus educators who use a
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traditional instructional model in relation to student growth as measured spring to
spring on the Northwest Evaluation Association (NWEA) Measures of Academic
Progress (MAP) mathematics goals assessment.
Background of the Study
The flipped classroom is a pedagogical approach in which the typical lecture
and homework elements of a course are reversed.
Direct instruction moves from the group learning space to the individual
learning space, and the resulting space is transformed into dynamic,
interactive learning environment where the educator guides students as they
apply concepts and engage creatively in the subject matter. (Musallam, 2014
retrieved at http://www.citejournal.org/volume-15/issue-115/science/determining-useful-tools-for-the-flipped-science-educationclassroom/).
Students view short video lectures at home before the class session, while inclass time is devoted to exercises, projects, or discussions. The video lecture is often
seen as the key ingredient in the flipped approach, such lectures being both created by
the instructor and posted online or selected from an online repository. While a prerecorded lecture could certainly be a podcast or other audio format, the ease with
which video can be accessed and viewed today has made it so ubiquitous that the
flipped model has come to be identified with it. This is often referred to as “Flipped
Class 101” (Bergmann & Sams, 2014).
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In a flipped instruction classroom students may view multiple lectures of fiveto 10-minutes each on a daily basis. Online quizzes or activities can be interspersed to
check a student’s understanding of a concept and overall learning of the topic.
Immediate quiz feedback and the ability to rerun lecture segments may help clarify
points of confusion. Instructors might lead in-class discussions or turn the classroom
into a studio where students create, collaborate, and put into practice what they
learned from the lectures they viewed outside class. As on-site experts, instructors
suggest various approaches, clarify content, and monitor progress. Students are
organized into an ad hoc workgroup to solve a problem that several are struggling to
understand. Because this approach represents a comprehensive change in the class
dynamic, some instructors have chosen to implement only a few elements of the
flipped model as they experiment with moving from a traditional model of teaching
where the instructor presents information, allows for guided practice, gradual release,
independent work time, and homework or assessment to bring closure to the lesson.
Flipped learning advocates like to view this form of instruction as
differentiation at its best. After a student views videos or lessons outside of the
classroom setting, they are able to receive personalized assistance and guidance
specific to their questions related to the learning activity. The notion of a flipped
learning draws on such concepts as active learning, student engagement, hybrid
course design, and course podcasting. The value of a flipped class is in the
repurposing of class time into a workshop where students can inquire about lecture
content, test their skills in applying knowledge, and interact with one another in
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hands-on activities. During class sessions, instructors function as coaches or advisors,
encouraging students in individual inquiry and collaborative effort.
Flipped classrooms have become an increasingly popular way to provide
instruction to students through the use of technology, but the question that needs to be
addressed is it an effective way for students to learn through the use of technology?
While flipped instruction is still an emergent pedagogical approach the definition is
clear. The Flipped Learning Network (FLN), founded by Jonathan Bergmann and
Aaron Sams, which also includes a group of experienced flipped educators, have
created a common definition in the hopes of eliminating misconceptions about flipped
education:
Flipped Learning is a pedagogical approach in which direct instruction moves
from the group learning space to the individual learning space, and the
resulting group space is transformed into a dynamic, interactive learning
environment where the educator guides students as they apply concepts and
engage creatively in the subject matter. (Retrieved at:
http://www.flippedlearning.org/domain/46).
The general premise of flipped learning has students watching a pre-recorded
lesson at home through a DVD, Internet media such as YouTube, or thumb-drive/CDROM. When students return to class they engage in homework, thus freeing up more
time for group work, projects, individual questions, and one-to-one instruction from
the teacher. Its proponents insist it is differentiation at its best. When students are
allowed to proceed at their own pace they see individualization and personalization
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taking place. Bergmann and Sams (2014) observed, “When a teacher steps off the
stage and becomes a facilitator of learning, rather than a presenter of content, the
classroom becomes a center for learning where the focus of the classroom is on the
student.” (p. 8)
Perhaps the Internet flipped instruction before instructors did. Google,
Wikipedia, YouTube, and mobile devices have dramatically changed the way
students can access information. No longer does a student need to have access to a
set of encyclopedias whose information can be outdated within months of
publication; they only need Internet access to search a topic with potential search
returns in the hundreds, if not thousands. The issue that arises with this approach to
accessing information is the reliability and validity of the information posted online
for students to access. Hamdan, McKnight, McKnight and Arfstrom (2013) also
pointed out three specific critiques of flipped classroom instruction. There is a fear
that flipped classrooms will 1) further standardize instruction and lead to further the
privatization of education and the elimination of most teachers, 2) create unequal
access to technology among students; and 3) produce an inability to engage students
immediately when instruction is being delivered.
Education can often viewed as resistant to change; yet change is being thrust
upon it at a rapid pace many instructors are not ready for. The biggest barrier to the
embrace of these innovative models is often cultural (Salam, 2012). While schools
have always shown the ability to be fluid with new instructional techniques, the
flipped classroom is unique in that it throws a curveball at the format of traditional
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instruction all together. While it is essential that we should not replace one rigid,
centralized approach with another (Salam, 2012), schools need to be open to the idea
of how flipping a classroom can actually improve instruction in the classroom. What
is now an opportunity is also quickly becoming an urgent reality. If students do not
need to come to class to get information in the form of content delivery, if they can
easily access it on their own, the system needs to transform how classroom time is
used so that it continues to be relevant and valuable for students (Martin, 2011).
Statement of the Problem
The Internet has quickly become the defining medium for information,
reading, and communication. It helps define cultural trends through the use of social
media sites such as Facebook and Twitter, yet with all the knowledge we have about
how to access information through technology, educators still struggle with how best
to harness technology to create engaging learning environments for students, often
defined as digital literacies (Baker, 2010). Education has evolved from a one-room
schoolhouse, to multi-roomed building where students were divided by age, to stand
alone elementary, middle, and high school sites. Education is quickly leaving the one
room classroom behind as Minnesota has but a single one-classroom schoolhouse (K6) left in the state (Minneapolis Star Tribune, June 1, 2015). Education is entering
into its next evolutionary change where students are engaged through hybrid classes,
as well as full-time online schools. Youth and adult learners alike now take online
classes from home, at the local library, the local coffee shop with Internet access, or
even from their workplace. In the day and age of personalized education, schools
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continue to seek ways to engage students in what is quickly becoming defined as their
native language; technology (Collins & Halverson, 2009) and in the process keep up
with the technology curve.
In the present time of increasing rigor of academic standards, higher emphasis
placed on standardized tests, and penalties for schools that did not make Adequate
Yearly Progress (AYP) under the No Child Left Behind Act, educators are looking
for ways to engage today’s digital learners and leverage technology to increase test
scores. Many educators have turned to interactive whiteboards as the answer to the
digital divide, but just adding a different way for teachers to present the same material
does not address the knowledge revolution, driven by personal computers, video
games, the Internet, and cell phones (Collins & Halverson, 2009).
Theorists Collins and Halverson also speak to when new technologies are
introduced it impacts the realities of the current teacher workforce. While there are
many teachers who are digital natives, there are many more teachers who did not
grow up using technology to communicate, create, and learn. This does impact how
instructional technology is used within the classroom. With technology forcing a
reshaping of how we work, adults need to be able to master current computer
technology to accomplish their tasks in the future (Collins & Halverson, 2009). The
traditional form of whole class lecture instruction can at times limit the power of new
technologies to individualize learning. “Increasing the ability to personalize
educational opportunities makes it possible for learners to focus on their own selfinterest” (Collins & Halverson, 2009, p. 7). Computer technology has flattened the
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world (Friedman, 2007). Where there was once a day and age where the teacher was
the distributor of knowledge, the computer can often replace the teacher as this
disseminator of facts and information.
The question, which needs to be addressed, is how can teachers use today’s
digital media to engage students while increasing learning? The goal is to engage
student learning at higher levels of Bloom’s taxonomy. In a traditional classroom, a
teacher stands in front of the classroom and presents information to the class. The
students, for their part, listen (remembering) to the teacher present the material.
Students often receive homework where they focus on understanding and applying
what they heard in the classroom. Much too infrequently in this traditional approach
of instruction do students engage in analyzing, evaluating, or creating, which are the
highest levels of learning. In a flipped classroom environment, the goal is to allow
students to engage in the lowest levels of the taxonomy, remembering and
understanding, at home. Students then return to the classroom to participate in more
individualized learning where they can apply what they have learned at home to
analyze, evaluate, and create in both individual and team environments.
While the flipped classroom is currently one of the hottest instructional trends
in education (Singh, 2014), the question remains, does flipped instruction actually
increase academic gains in knowledge, or is this just another novel instructional
technique? November and Mull (2012) addressed five perceived criticisms of the
flipped classroom: teacher irrelevance, engagement, accountability, and educational
equity and lack of teacher expertise in the area of technology.
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Teacher Irrelevance – November and Mull (2012) argued that while there is
an increase in the amount of time students watch instruction, they believe teachers are
now more important than ever.
If they have provided students with an array of rich resources and have set up
opportunities for students to think deeply and question what they have learned
at home before coming to class, these teachers are going to see that there are a
wide array of new questions that arise that might never have come up during a
standard class period. In these cases, teachers are really going to need to know
their stuff, and they are going to need to be able to individualize on the fly.
(Implementing the flipped learning section, para. 1).
Bergmann and Sams (2012) speak to “just in time instruction” (p. 25) where
the benefit of flipping instruction is increasing overall interaction: teacher to student
and student to student.
Engagement – The goal of flipped instruction should not be replace an hourlong lecture with an hour-long video. “Try to keep the videos under 15 minutes and
really shoot for under 10 minutes. Our mantra here: one topic equals one video”
(Bergmann and Sams, 2012, p. 44). Flipped classroom instruction is a form of
differentiation where the learner is in control of his or her own learning. Students are
able to access the instruction away from school, re-watch lessons they do not
understand, and come to class ready to learn. No longer are school assignments
considered a task to be completed by students, but rather a meaningful learning
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activity, where engagement increases, as learning is now the goal (Bergmann &
Sams, 2012).
Accountability – The main component of flipped classroom instruction is the
ability for the teacher to work directly with the student on any questions they may
have in the classroom when they are doing their homework. For a teacher to know
exactly where a student is at prior to the lesson, formative assessments need to be
taken on the lesson viewed by the student prior to class time. It is through these
formative assessments the teacher is then able to customize the instruction for each
student based specifically on what their individual need is.
Educational Equity – Educational equity is not about providing the exact same
education for every student, rather it is determining what each student needs to be
successful and providing those specific conditions. Home technology is a variable a
teacher can make up for, by either offering alternative times and places, or access to
videos. The flipped classroom allows teachers face-to-face time with students, some
who need significant support with the content, some who need someone to talk to,
and some who need me very little support. “In a flipped learning context, content is
made available to the students when they are ready for it. This may be in class, out of
class, or both – but regardless, the student does not need access content at home”
(Bergmann & Sams, 2014, p. 17). Salman Khan, developer of Khan Academy, one of
the leaders in flipping instruction online, discusses Khan Academy in a TED Talk
(Retrieved at:
https://www.ted.com/talks/salman_khan_let_s_use_video_to_reinvent_education)
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where Khan describes the evolution of Kahn Academy and how it was created as a
way to support his cousins in their learning from a geographical distance. What Khan
realized through this process was his cousins preferred the videos to his live tutoring
support. Since that time Khan has created a non-profit site which partners with
school districts, as well as NWEA, to offer practice exercises, instructional videos,
and a personalized learning dashboard that empower learners to study at their own
pace in and outside of the classroom. Their math missions guide learners from
kindergarten to calculus using state-of-the-art, adaptive technology that identifies
strengths and learning gaps (www.khanacademy.org/about).
Lack of Teacher Expertise – Critics contend that simply turning lectures into
videos is bad pedagogy (Bergmann & Sams, 2014) and lack of training with
technology is not a reason to prevent teaching from moving forward with flipped
learning. “Change is a process, and it takes different people different amounts of
time. Freeing teachers from old patterns is the key “ (2014, p. 18). It is unreasonable
to expect a teacher who has taught with lectures for 20 years to change pedagogy
overnight. Those making the change need to be provided “a roadmap to guide them,
and time to travel” (2014, p. 18).
Purpose of the Study
The purpose of this study was to examine the instructional impact of flipped
instruction on individual student growth as measured spring to spring on the
Northwest Evaluation Association (NWEA) Measures of Academic Progress (MAP)
mathematics goals survey within fifth-grade classrooms in a suburban school district
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located just north of the Twin Cities of Minneapolis and St. Paul in Minnesota. This
study reviews whether there is a relationship between educators who use flipped
classroom instruction versus educators who use a traditional instructional model with
respect to student achievement in mathematics. Investigating whether or not there is
a relationship between student growth and differentiated instruction through the use
of technology in a mathematical setting can further a collective understanding of best
practices to use instructionally for students. Having this knowledge can help
principals best know how to direct resources for technology within their schools, as
well as provide guidance for buildings as they prepare their professional development
needs for staff.
Rationale
The rationale of this study focuses on whether differentiation and
personalization through technology in a mathematics classroom does indeed improve
student growth and proficiency on nationally normed measures, or if the flipped
classroom just another instructional technique to engage students. This research
sought to determine to determine the effectiveness of the flipped classroom in relation
to student growth in a fifth-grade classroom using the NWEA Measures of Academic
Progress (MAP) test as the measure. The fifth-grade classrooms were selected as half
of the teachers at all six elementary schools implemented flipped learning in their
mathematics classrooms at the same time, and were provided the same professional
development support on how to create videos using district-provided Apple iPad and
later on classroom sets of Chromebooks. If the flipped classroom truly does prove to
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be a more effective technique instructionally, then the impact it has on schools nationwide would be far reaching, as educators would need to examine ways they can
provide training to their teaching staff to maximize this instructional method. The use
of instructional technology is a trend in education that only appears to be increasing.
As technology use increases with students, educators want to make sure they are
using best practices with technology to both engage students, and help students grow
academically. Flipped learning also appears to be an increasing trend in education,
and as such research is necessary to determine the benefits to students academically.
Research Questions
The following research questions were designed to guide this study:
•

Question One. Does the flipped classroom result in greater RIT growth than
similar students demonstrate in traditional classrooms using the same
curriculum as measured by the NWEA-MAP Mathematics Survey of Goals
Assessment?

•

Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA
MAP Mathematics Survey of Goals Assessment?

•

Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile
rankings on the NWEA Math Survey of Goals Assessment?
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•

Null Hypothesis One (H10). Use of the flipped classroom for instruction will
not show a significant difference in students’ NWEA MAP Mathematics RIT
scores as measured spring to spring compared to the normative group.
Alternative Hypothesis One (H1a). Use of the flipped classroom for
instruction will show a significant difference in students’ NWEA MAP
Mathematics RIT scores as measured spring to spring compared to the
normative group.

•

Null Hypothesis Two (H20). Use of the flipped classroom for instruction will
not show a significant difference in any demographic groups of students’
NWEA MAP Mathematics RIT scores as measured spring to spring.
Alternative Hypothesis Two (H2a). Use of the flipped classroom for
instruction will show a significant difference in some demographic groups of
students’ NWEA MAP Mathematics RIT scores as measured spring to spring.

•

Null Hypothesis Three (H30). Use of the flipped classroom for mathematics
instruction will not impact some ability groups of students groups more than
others, within student quartile rankings, as measure by NWEA MAP Math
Survey of Goals Assessment.
Alternative Hypothesis Three (H3a). Use of the flipped classroom for
mathematics instruction will impact some ability groups of students more than
others, within student quartile rankings, as measured by NWEA MAP Math
Survey of Goals Assessment.
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Significance of the Study
Although the idea of flipping one’s classroom may appear fairly simple, an
effectively flipped classroom requires careful planning on the part of the instructor
(Bergmann & Sams, 2012). Recording lessons requires effort and time, and out-ofclass and in-class elements must be carefully incorporated for students to understand
the model. As a result, introducing a flip can mean additional work and may require
new skills for the instructor, although this learning curve could be mitigated by
entering the model slowly. Flipped learning provides a viable method to escape
content-driven instruction to the land of project and inquiry, without completely
abandoning the value of appropriately used direct instruction. “Flipped learning is a
flexible technique to be used when appropriate to maximize face-to-face time with
students” (Bergmann & Sams, 2014, p. 35).
Educators are familiar with Bloom’s Taxonomy, originally developed in 1956
and revised in 2001 (Anderson & Krathwohl, 2001), which refers to a classification
of the different objectives that educators set for students, known as learning
objectives. Within the domains, learning at the higher levels is dependent on having
attained prerequisite knowledge and skills at lower levels. The significance of the
flipped classroom is dramatically different from the traditional model in which a
student’s initial exposure to lower level taxonomy content happens in the classroom.
In a flipped learning classroom, students receive content a majority of the time
outside of the classroom, while a focus on the higher forms of cognitive work
happens in the classroom. The goal is to infuse technology into the everyday learning
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of students, and by doing so, the adult takes on a new role within the classroom as a
guide on the side versus a sage on the stage. In this format, the teacher is able to play
a supportive role in a student’s learning, one where technology can be customized to
support individualization to promote success (Collins & Halverson, 2009).
The flipped classroom has been implemented across the nation at institutions
of higher learning for well over a decade (Strayer, 2007). Dozens of colleges have
experimented with this idea across math, science, English, as well as other
disciplines. The flipped classroom is not about finding the panacea for educational
success, but rather it offers a way to engage students. It is not a stretch to say that all
students do not love homework. The idea of flipping the classroom is to help find a
way to engage students with the homework at school. Teacher-created instructional
videos can be a powerful tool to create content, share resources, and improve practice.
By redesigning the way students learn, teachers provide an opportunity to help set
proper expectations regarding homework in the classroom. Teachers are also better
able to monitor student learning in the classroom in this way.
Currently there is minimal research conducted in the area of flipped learning,
with the University of Minnesota’s Center for Applied Research and Educational
Improvement (CAREI) study of flipped math classrooms in the Stillwater School
District’s (Minnesota) elementary schools (Ingram, Wiley, Miller & Wyberg, 2014)
being the closest research on the topic. Outside of the CAREI study, much of the
research is anecdotal and based on strategies to get teachers started of flipping their
classroom. This study hopes to continue to add to the early body of research being
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conducted on individual student growth, and determine the effectiveness of flipped
learning in an elementary setting.
Definition of Terms
The following are definitions to key terms and instructional vocabulary used
within this study.
Direct Instruction – “An instructional sequence that includes demonstration,
controlled practice with prompts and feedback, and independent practice with
feedback” (Ziegler, 2009, p. 24). For purposes of this study, a teacher always
provides direct, face-to-face, instruction.
Differentiated Instruction –In traditional classroom instruction students were
taught using a one size fits all model. In contrast, differentiation is an
instructional approach in which the individual student is the determiner of
how instructional delivery is tailored, with a focus on using appropriate
instructional and assessment methods that allow each student to show what he
or she have learned in a meaningful way.
Flipped Classroom – This is also known as a backwards classroom, reverse
instruction, flipping the classroom and reverse teaching. It is an instructional
method, which allows an educator to record a lesson on video in the same
fashion it would be presented to students. The structure of the video is an
overview of the lesson, the content, and ends with a summary. Educators can
insert their voice, video clips, photographs, and images, as well as work out
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problems in their own writing within the video, which is less than 10 minutes
long.
MAP – Measures of Academic Progress, is a nationally normed computerized
adaptive assessment tool, developed by NWEA, in which students take a 52question test to help a teacher know where individual students are at
academically. MAP dynamically adapts to a student’s responses as they take
the test. Answer a question correctly and the test presents a more challenging
item. Miss a question, and MAP offers a simpler item. In this way, the MAP
test narrows in on a student’s learning level for students in Grades 2 – 12 in
reading, language usage, and mathematics.
NWEA – Northwest Evaluation Association was founded in 1974, creating
one of the first computer adaptive assessments. Their MAP test is used
nation-wide by school districts to determine individual growth and instruction
planning for students.
Assumptions and Limitations
The following assumptions were made:
•

There are many classroom teachers across the nation effectively engaging
students through the use of flipped classroom instruction to improve overall
engagement and learning.

•

Flipping a classroom is a fairly consistent practice with low variation between
classrooms in terms of delivery.
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•

Teachers who teach flipped instruction in Mounds View Public Schools have
had similar access to professional development as it relates to instructional
techniques and are able to provide similar learning experiences in the form of
teacher produced videos for students to view at home.

•

The suburban public school district provided adequate technology for students
to view videos outside of the classroom if students did not have home access,
thus student equity as it relates to technology was not an issue.

Limitations within the study include:
•

Findings are specific to the school district and the six elementary schools
researched where student results were analyzed, as generalizations of the
findings may potentially only be applied to similar school populations.

•

It was not possible to view all teacher created instructional videos to ensure
commonality in overall quality and content between classrooms and schools.

•

This study is limited by not analyzing teacher effectiveness as this is beyond
the scope of this study. However, students may or may not have equal
expected achievement levels based on assigned teachers.

•

Finally, this study is limited in that classroom teachers providing instruction
for flipped learning received professional development on flipping their
classrooms, which was not available to non-flipped classroom teachers.

Nature of the Study
This quantitative study was designed to understand the current relationship
between student growth, as determined by the Northwest Evaluation Association’s
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(NWEA) Measures of Academic Progress (MAP) online assessment and instruction
through a flipped classroom environment. Data was collected and analyzed to also
determine if there is a relationship between flipped classroom instruction and
different student groups, as well as different quartile groups. The data analyzed was
from the 2012-2013, 2013-2014, and 2014-2015 school years.
Organization of the Study
Chapter One: The introduction provides an overview of information regarding
flipped instruction in mathematical classrooms. It includes an introduction,
background, problem statement, purpose, rationale, research questions and
hypotheses, study’s significance, assumptions and limitations of the study.
Chapter Two: The Literature Review presents peer-reviewed literature
available which examines the research that has been conducted on flipped instruction.
The sections in Chapter Two include examining research on defining the flipped
classroom, designing the flipped classroom, reviewing early results, as well as
specific areas of concern as it relates to current research being conducted.
Chapter Three: The Methodology describes the philosophy and justification,
research method and design used for the study, restates the research questions, as well
as the hypothesis. The sample and setting are defined within this chapter to list
specific demographic differences between sites implementing the flipped classroom.
Instruments and measures are listed, as are the data collection methods that will be
used. The chapter concludes with limitations and delimitations to the study and
ethical considerations that will need to be taken into account.
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Chapter Four: The Results reviews the grade level findings from the Statistical
Package for the Social Sciences (SPSS) tests through independent 2 sample t-test,
comparative means, and chi-square analysis for the study’s research questions and
hypothesis. A discussion regarding why the data reveals the specific findings is
included along with a summary of the results.
Chapter Five: The Discussion, Implications, and Recommendations provide
an overview of the study, research questions, conclusions, implications, and
recommendations for professional educators and academics, and concluding
comments.
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Chapter II: Literature Review
The purpose of Chapter Two is to share the peer-reviewed literature available
in relation to flipped instruction, instructional use of technology, and student
feedback and achievement. The following will be addressed: defining a flipped
classroom setting, integration of technology in the classroom, and the flipping the
classroom moving forward. “Academic literature is extremely limited on actual
quantitative studies on the effectiveness of the flipped classroom” (FindlayThompson & Mombourquette, 2014, p. 65), yet literature and case studies on flipped
learning have been conducted to provide a beginning point in the research.
Defining the Flip
The Flipped Learning Network (FLN), founded by Jonathan Bergmann and
Aaron Sams, which also includes a group of experienced flipped educators, have
created a common definition in the hopes of eliminating misconceptions about flipped
education:
Flipped Learning is a pedagogical approach in which direct instruction moves
from the group learning space to the individual learning space, and the
resulting group space is transformed into a dynamic, interactive learning
environment where the educator guides students as they apply concepts and
engage creatively in the subject matter. (Retrieved at:
http://www.flippedlearning.org/domain/46).
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As well as developing a common definition for flipped instruction, the FLN also
developed four pillars from which educators can work from to implement flipped
teaching into their classrooms.
•

Pillar 1 - Flexible Environment: Flipped learning allows for a variety of
learning modes; educators often physically rearrange their learning spaces to
accommodate a lesson or unit, to support either group work or independent
study.

•

Pillar 2 - Learning Culture: The flipped learning model shifts instruction to a
learner-centered approach, where in-class time is dedicated to exploring topics
in greater depth and creating rich learning opportunities.

•

Pillar 3 - Intentional Content: Flipped learning educators continually think
about how they can use the flipped learning model to help students develop
conceptual understanding, as well as procedural fluency.

•

Pillar 4 - Professional Educator: The role of a professional educator is even
more important, and often more demanding, in a flipped classroom than in a
traditional one.
(Retrieved from:
http://www.flippedlearning.org/cms/lib07/VA01923112/Centricity/Domain/46
/FLIP_Handout_FLN_Web.pdf).
The Center for Applied Research and Educational Improvement (CAREI)

defined three approaches to the flipped mathematics classrooms in their research of

50

the Stillwater Public School District, located just outside the Twin Cities in
Minnesota (Ingram, Wiley, Miller, & Wyberg, 2014).
Table 2.1
Approaches to Flipped Mathematics Classrooms
Approach A

Approach B

Approach C

Mini-lecture

Mini-lecture

Mini-lecture

All students work on the

Students work on a unit at

All students work on the

same topic and task.

their own pace. Students

same topic. Students work

Students that complete a

can test out of all or part of at stations. Grouping is

task could work on similar

a unit and study more

based on unit pre-test and

but more challenging

advanced topic. Students

MAP scores.

tasks. Students work

work individually or in

individually or in small

informal groups.

informal groups.
The teacher pulls out small The teacher pulls out small The teacher spends more
groups of students to work

groups of students to work

time at one station,

with her/him. Groups

with her/him. Groups

typically with struggling

based on performance on

based on performance on

students.

assigned work.

assigned work.

Prior to the research CAREI conducted in Stillwater, Minnesota, the flipped
classroom in public education is often traced back to former chemistry teachers
Jonathan Bergmann and Aaron Sams, seasoned teachers of Woodland Park High
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School in Colorado as they published their book, Flip Your Classroom: Reach Every
Student in Every Class Every Day (2012), through two major educational outlets, the
Association for Supervision, Curriculum, and Design (ASCD) and The International
Society for Technology in Education (ISTE). With the marketing of both the ASCD
and ISTE, their book became popular and flipped instruction started to become a
common educational catch phrase. Prior to flipping their classroom instruction,
Bergmann and Sams found they were having difficulty finding the time to instruct
students. They invested in software, which allowed them to record and annotate
lessons and post them online during the 2007-2008 school year (Bergmann & Sams,
2012; Tucker, 2012). What they soon discovered was not only did the absent students
appreciate the opportunity to catch up on missed instruction, so did students who had
not missed class (Tucker, 2012). Sams, now the director of admissions at the
Reformed Presbyterian Theological Seminary in Pittsburgh, saw video as a very
powerful medium and decided to start to make his own video lessons (Finkel, 2012).
While there are many different approaches to the flipped learning classroom, the core
idea is to flip the common instructional approach, with teacher-created videos and
interactive lessons, instruction that used to occur in class now occurs at home, in
advance of class (Tucker, 2012).
While the concept continues to evolve, the phrase “flipped learning” has
encouraged dissemination of the concept because it is short and memorable.
However, it has resulted in some misconceptions about the method, including the
belief the term “flip” implied an all-or-nothing reversal where all instruction takes
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place on pre-recorded videos that students watch outside of the classroom, but that is
not the case for the flipped classroom. (Bull, et al., 2012) where videos are used on an
almost daily basis, but the central goal of flipping a classroom remains the same, to
provide more time for personal interactions with students in class (Bull, et al., 2012)
with the instructor. Advocates of the approach say it allows students to work through
basic information and background on their own, or with the support of adults at home
who also can view the instructional videos, giving teachers more time to go in depth
through discussions, projects, and other activities (Finkel, 2012).
Designing the Flip
Flipping a classroom “allows…institutions with big classes, to make the
traditional lecture model more productive” (Berrett, 2012 p. 2). While many active
learning strategies have been developed that are aimed at the instructor being the
“guide on the side” rather than a “sage on the stage,” recent technological
advancements in terms of online content delivery and in-class management software
are affording opportunities for engaging blended instruction (Perez & Dong, 2012).
Many teachers can download free apps on their iPads and other mobile technology,
which allows the opportunity for differentiated instruction. Alvarez (2012) wrote:
Flipping the classroom allows an educator to record a lesson plan on video in
the same fashion it would be presented to students. The structure of the video
is an overview of the lesson, the content, and ends with a summary.
Educators can insert their voice, video clips, photographs, and images, as well
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as work out problems in their own writing within the video, which is less than
10 minutes long. (p. 19)
The entire idea is for students to be able to access their lessons anytime,
anywhere, “watching lectures online, or on a smartphone or iPad on the go” (The
Economist, 2011) and this is changing the face of education. If a student is able to
access basic information outside of the classroom, they are better able to engage in
deeper learning inside of the classroom. At its most basic level, a flipped classroom
prevents students from using the age-old excuse for not completing their homework
of, “I just didn’t understand.” The student’s expectation of the teacher is for the
student to watch the lesson outside of class, and in many cases, take a short quiz to
allow the classroom teacher the necessary formative assessment needed to prepare
them for how to address each student’s individual needs. For students who do not
have access to technology outside of school, principals and teachers have opened the
doors to the library and computer lab before school, during lunch, and after school for
access to a computer (Alvarez, 2012) to ensure technology equity does not become a
problem for students to view the necessary videos.
When students return to class, they no longer are listening to further
instruction, “students do what is typically thought to be homework, solving problems
with their professors or peers, and applying what they learn to new contexts” (Berrett,
2012 p. 2). Flipping the classroom is quickly becoming a popular instructional
strategy as “…getting the lesson delivery out of the way so that class time can be used
to collaborate, and practice concepts, and problem solve, is actually a great teaching
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strategy to use” (Truss, 2011). If the role of a teacher is to educate, flipping the
classroom sets the stage for this to happen, but an excellent teacher is still needed to
achieve success, similar to an athletic coach. “A good coach figures out what makes
a great athlete and what practice helps you achieve that. They motivate the learner to
put out intense effort, and they provide expert feedback that’s very timely” (Berrett,
2012 p. 6). Flipping a classroom is a lot more work than many may think. It is far
more than just putting a video of you at the front of the class online. “You can’t just
say, ‘I’m going to flip the classroom’ without establishing a foundation of the
instruction and technology…you have to create the environment in which students
can go online” (Sparks, 2011 p. 2).
California State Polytechnic University, Pomona, California, has adopted
web-based multimedia learning modules, called MLMs for short, “as pre-lecture
assignments to help students to prepare for the class activities” (Sadaghiani, 2012).
The MLMs place lecture contents into the hands and control of the learners.
“Compared to a textbook or chalkboard figures, the animated MLM illustrations
facilitate a better communication of the abstract ideas” (Sadaghiani, 2012 p. 301) in
the classroom. By doing this, students performed better on class discussion questions
after viewing the pre-lecture (Sadaghiani, 2012).
The Flip in Action
One of the goals of the flip is student engagement when they are in the
classroom. In a traditional lecture format, students sit and listen while the teacher
speaks. Often this part of the lesson can consume a majority of the instruction time if
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the teacher does not feel students understand the instruction. For those students who
do understand, they are forced to wait until the teacher moves forward with the
lesson. Whole group instruction dominates the beginning of many lessons and
collaboration does not always take place among students until the teacher is prepared
to gradually release them to their work. In a flipped classroom, “…students rarely
stay in their seats. Instead they gather in the hallway or in the aisle, or spill towards
the front of the room, where the professor typically stands” (Berrett, 2012 p. 1).
Students take control of their learning in this process while the instructor “can hear—
and correct—misunderstandings as they arise” (Berrett, 2012). While classroom
management can be a challenge, “Kids need to be trained and guided to stay on task,
work collaboratively, solve their own problems, be disciplined. This is harder than
making everyone be quiet during a lecture. Thinking and learning can be quite
noisy!” (Fulton, 2012).
Early Results
While “academic literature is extremely limited on actual quantitative studies
on the effectiveness of the flipped classroom” (Findlay-Thompson &
Mombourquette, 2014). In one quantitative case study from 2009 at Clintondale High
School in Clinton Township, Michigan, researchers found more than 50% of
freshman students failed English, 44% of students failed math, and 41% of students
failed science. One year after implementing flipped instruction failure rates in
English dropped to 19%, math dropped from 44% to 13%, and science dropped from
41% to 19% (Alvarez, 2012). “By taking notes at home, an additional 30 minutes of
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class time was added to learning time. This extra time allowed (the teacher) to work
directly with students on projects, lab assignments, or activities” (Alvarez, 2012).
The school also found:
•

Notes were now available for students who were absent.

•

Students were less frustrated and disruptive in class because there is someone
on hand to help one-on-one.

•

A much larger percentage of assignments are completed and to a much higher
quality.

•

When an educator is absent from class, a video can be made for that day and a
substitute teacher has a clearer idea of what was covered and how to help
students (Alvarez, 2012).
The Byron School District, located near Rochester, Minnesota, is one example

of a school district turning to flipped instruction due to cost savings (Fulton, 2012).
Superintendent Wendy Shannon stated, “With the district third from the bottom in
state funding, two operating levy referendum issues that failed, and a bad economy,
we’d already had to cut $1.2 million from Byron’s school 18.1 million annual budget,
or 6.6% of it’s operating budget. We literally had no money for new textbooks”
(Fulton, 2012). Teachers in Byron came up with their own answer, flip their
classrooms. In the process teacher-learning teams wrestled with new math standards,
reviewed student test data indicating areas of special challenge, and previewed
resources gathered from the web (Fulton, 2012).
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Similar to Clintondale, Michigan, positive results were seen in Byron,
Minnesota, where the district’s calculus proficiencies were up an average of 9.8%.
Proficiency refers to the number of students who scored 80% or above on unit
assessments. Meanwhile, pre-calculus proficiencies increased an average of 6.1%
(Fulton, 2012). In a four-year span, Byron watched their mastery level move from
29.9% on the Minnesota Comprehensive Assessment (MCA) in 2006 to 65.6% in
2010 as a result of data analysis and curriculum alignment with state standards
(Fulton, 2012) that came as part of the entire flipped process of learning together
through their Professional Learning Community (PLC) work. As alignment work
with MCA’s was apart of the process, flipped instruction alone cannot be isolated as
the main contributing factor, but one of many implemented to improve overall
achievement results.
In the spring of 2013, the University of Minnesota’s Center for Applied
Research and Educational Improvement studied the flipped math classroom in
Stillwater, Minnesota Area Schools’ fourth-and-fifth grade classrooms to address the
following questions:
1. To what extent are there differences between flipped classrooms and
comparison classrooms in how teachers provide face-to-face instruction in
mathematics to students?
2. To what extent are there differences in students’ experiences of learning
mathematics between students in flipped classrooms and students in
comparison classrooms?
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The authors of this study published their findings in A Study of the Flipped Math
Classroom in the Elementary Grades (Ingram, Wiley, Miller, & Wyberg, 2014).
During the study math instruction was observed in eight classrooms, with
observations taking place on three separate days, while the student survey conducted
with students was done across all fourth and fifth grade classrooms district-wide.
The results of the CAREI study showed the following positive results for
students in flipped instruction classrooms:
•

More time to work on their assigned problems while the teacher is present.

•

Differentiated instruction occurs more often in the flipped classroom than in
comparison classrooms.

•

Students work in pairs or small groups with other student significantly more
than students in comparison classrooms.

•

In flipped classrooms students who reported, “it is kind of hard to learn math”
worked more often with the teacher and a small group of students.

Integration of Technology and Digital Equity
While the use of technology is strongly encouraged in the education field, as
well as in education programs across the country, the use of technology in many
classrooms may be superficial, leading neither to substantial gains in academic
knowledge nor a significant change in the teacher’s role and classroom environment
(Yeung, 2014). Thus the reason flipped instruction requires teachers to change how
technology is used. John Hattie (2104) wrote in his book, Visual Learning for
Teachers, “…most feedback given by teachers is to the whole class and most of this
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is not received by any student – because no single student believes that it pertains to
him or her!” (p. 137). Flipped instruction supports immediate and individualized
feedback for students as teachers in Stillwater, Minnesota had students take online
quizzes after viewing the videos to help provide them a “launching off point” as it
“identified students who needed repeated instruction on specific types of mathematics
problems” (Ingram, Wiley, Miller, & Wyberg, 2014).
Stillwater Area School, a suburban school district located just outside of St.
Paul, Minnesota, did not see the academic gains in their first year of implementation,
but they did discover using the flipped classroom enabled teachers to cover an
additional two weeks of material from September to January (Finkel, 2012). Mike
Dronen, the district’s coordinator of educational innovation and technology believes
it is going to be a big leveler for districts with high percentages of English-language
learners and students on free and reduced-priced lunch (Finkel, 2012) due to the
ability of the teachers to personalize instruction, as well as allow parents to have
access to instruction at home.
Often, when asking students to watch videos at home a concern arises
regarding access to technology. Ingram, Wiley, Miller and Wyberg (2014) found that
89% of the students they researched in the Stillwater, Minnesota, school district
“usually or always watched the assigned video at home.” This is in contrast to the
12% of students surveyed who indicated they “usually or always have to watch the
assigned video during class the next day.” The research (2014) also showed lowerachieving students reported that they found it more difficult to learn from the videos,
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which in turn leads to additional concerns about digital equity for students who have
access to computers and internet outside of the school and those who do not. Specific
individual sub-group results were not reported, as the focus of the research was
specific differences between flipped classrooms and comparison classrooms, as well
as differences in students’ experiences in learning mathematics in a flipped classroom
setting and comparison classrooms.
There was also evidence to suggest that students in the flipped classrooms
were more likely to take responsibility for their learning. The Center for Digital
Education found additional benefits of the flipped classroom from the instructor’s
perspective including increasing classroom time to present content, discuss complex
topics, and work with students both individually or in small groups (Fulton, 2012).
Areas of Concern
There is a saying educators have heard if they have been around long enough,
“And this too shall pass.” This is one hurdle the flipped instructional classroom
faces. Given education’s long history of fascination with new instructional
approaches, there is a real danger that flipping instruction could possibly be reduced
to the latest educational fad (Tucker, 2012). Digital equity is often one of the largest
stumbling blocks teachers and schools run into when trying to use the flipped
instructional strategy. Bergman and Sams (2012) addressed this issue in their
classrooms by providing students who did not have adequate Internet access outside
of school with instructional materials on CD. What needs to be taken into account
when discussing digital equity is realizing that what has changed the most, however,
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are the students themselves. Most young people today are highly literate in a digital
sense, growing up in a technology rich world where internet, email, instant
messaging, cell phones, and digital music are all part of their experience (Yeung,
2014).
Results from the CAREI study also showed areas for continued improvement
based on teacher and student surveys, including:
•

Videos were too long.

•

Flipped classrooms as they were currently implemented may be less effective
for students who found it difficult to learn math.

•

Lower achieving students reported they found it difficult to learn from the
videos.

While the CAREI study found lower achieving students found it difficult to learn
from the videos Bergmann and Sams (2012) actually found this to be a benefit of
flipped instruction, as higher achieving students could progress at their own pace they
found themselves “walking around helping students who struggle the most.” (p. 23).
Bergmann and Sams found that students who found it difficult to learn would often sit
passively by during instruction, and by flipping it allowed them to individualize the
instruction during the time they used to spend on whole class lecture.
Eric Mazur of Harvard University has been flipping his classes for 21 years
using a method he calls “peer instruction,” in which students work in small groups to
answer conceptual questions during class (Berrett, 2012). While other colleagues of
Mazur have attempted the flip, many leave it quickly as it requires teachers to excel in
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answering a question from students quickly in the classroom setting. Mazur’s chief
critique is his colleague, Melissa Franklin. “The average score on a student
evaluation of a flipped course is about half what the same professor gets when using
the traditional lecture,” (Barrett, 2012, p. 5) she said. Mr. Mazur believes this is due
to the fact that there was initial resistance by students in participating to the extent his
technique demands (Berrett, 2012).
Jeremy Strayer (2009), author of the book “Inverting the Classroom: A Study
of the Learning Environment When an Intelligent Tutoring System is Used to Help
Students Learn” was one of the first university professors to conduct research on the
flipped classroom through his dissertation work. In his dissertation, he noted that the
classroom flip students were less satisfied with how the structure of the classroom
orientated them to the learning tasks in the course (Strayer, 2007). It is important to
note that flipping one’s classroom is an instructional technique, and not the be-allend-all for classroom instruction. Just like any instructional technique, the key is to
know when to use it at the right time for maximum benefit. Overuse of any technique
will dull the effect and impact of it.
Setting up the Flipped Classrooms
Bergmann and Sams (2012) lay out a specific plan for teachers to better
understand the mechanics of what it takes to flip a classroom for instruction. They
state the first step is to “immediately introduce students to the flipped mastery model”
(p. 78) as setting up the classroom for success is essential. Trying to change
instructional practice without planning is not best practice and can lead to

63

“unnecessary confusion” and “is not a good classroom management technique” (p.
78). Parents also need to be notified about the instructional model. “Parents need to
be educated about the model” (p. 79) not only because it is something new, but they
may have never experienced the model in their own educations. Teachers need to
walk students through the expectations of how to watch and interact with the videos
as Bergmann and Sams explain that watching a flipped video is like “reading a nonfiction book” (p. 79).
Schools have to realize the shift to flipped instruction is a change in culture,
which can take time. Bergmann and Sams (2012) note that it took three years for the
culture to shift to the point that it became an accepted instructional model by parents
and students with the first year being the hardest as the amount of time it took to
develop the initial videos what extensive. After the first year they found themselves
only “tweaking” the videos on an as needed basis. There are many ways for districts
to approach the time necessary to develop the videos the first year, whether by
providing release time, additional district credit, or providing additional technology
and resources to those who are ready. While it could be assumed that teachers who
implement the flipped classroom may require additional time to prepare lessons, this
study does not identify the amount of time teachers invest in lesson planning for
flipped classrooms versus comparison classrooms as without specific data one could
argue that all teachers put in a good deal of time planning instruction, both utilizing
and not utilizing technology for instructional purposes.
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In the day and age of cloud storage (information uploaded to media servers
not always owned by a school district) many schools are now hosting vides on service
sites such as Google for Education as well as publishing them outright on YouTube,
while others, such as Bergmann & Sams (2012), used a variety of methods ranging
from CDs to flash drives to keep their videos stored. More often teachers are not
finding the need for security to access the instructional content, but rather ease of
access for students outside of the confines of the traditional four-walled classroom.
Access to instruction is viewed as an equity issue by Bergmann and Sams (2014) who
write:
As a society, our democratic ideals require that all students be provided with
equitable access to high-quality educational experiences. Flipped learning
helps create a more equitable learning environment. The ability to
differentiate instruction, while spending more time individually with students
provides opportunities for learners who may fall behind in traditional settings.
(p. 100)
While helping individualize instruction for students, it also allows for a
greater increase in student accountability for their own learning as they can no longer
be passive participants in the process, but active learners through responsive
assessments based on viewing the videos.
Conclusion
While the value of a classroom teacher may appear to be diminished with the
move towards flipping the classroom, this actually could not be further from the truth.
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Eric Hanushek, an education expert at Stanford University’s Hoover Institution,
believes the arrival of a powerful new tool does not replace the other necessary
element in education reform, the raising of teacher quality (The Economist, 2011).
While teachers do not have to be entertaining, they do need to be engaging.
Even if a lesson in class is not engaging, a teacher might still be able to hold a
student’s attention by way of them being in a classroom as they are required to be
there (Truss, 2011). Quality instruction is more than just disseminating facts to
students. Teachers need to know what to do with the information they learn, and how
they can apply it. The flipped classroom shows great promise in seeing students
apply what they have learned, but it still requires an outstanding teacher to support it
well. As Tucker (2012) writes, the only magic bullet is the recruiting, training, and
supporting of quality teachers.
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Chapter III: Methodology
The methodology describes the philosophy and justification of the study, three
research questions, theoretical framework, variables, hypotheses, research design
strategies, measures, sampling design, data collection procedures, data analysis,
limitations of methodology, and ethical considerations.
Philosophy and Justification
In an effort to increase both student engagement and student NWEA MAP
math growth scores aided by technology via the flipped classroom, all six elementary
schools in Mounds View Public Schools, a Minneapolis and St. Paul suburb, had
approximately 50% of all fifth grade classrooms begin flipping their classrooms in the
2012-2013 school year. The goal was to provide a differentiated instructional format
that would equal or surpass the traditional classroom direct instruction method to
increase student achievement as measured by the NWEA MAP mathematical survey.
Mounds View Public Schools sought to find a way to not only engage
students more effectively through the use of technology, but also free classroom
mathematics teachers to use their time with students in a learning environment to
align with what is known about effective pedagogy by actively engaging students
with their teacher and peers versus passively sitting and listening to the teacher in a
lecture format. In this model all fifth grade level classroom teachers instruct core
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mathematics at the same time of day for students. The targeted group for this study
was specifically fifth grade students.
The purpose of this quantitative study is to determine if differentiated
instruction through the use of technology in a flipped math classroom approach
promote greater increases in student growth with elementary students as measured
from spring to spring on the NWEA-MAP Math Survey of Goals Assessment than the
control group. Demographic information regarding race, gender, grade level, and
economic status were also examined in the academic mathematical achievement of
students. Specific races examined are based on sub-groups of white, black, Asian,
and Hispanic, as originally required by NCLB and currently ESSA legislative law.
This research is of value to elementary classroom teachers, curriculum directors,
technology directors, principals, and superintendents evaluating alternative methods
of providing instruction to students through the use of technology. This research
hopes to fill the gap in knowledge in this area and show if achievement gains are
actually taking place in comparison to the control group.
Research Questions and Hypothesis
The following research questions were designed to guide this study:
•

Question One. Does the flipped classroom result in greater RIT growth than
similar students demonstrate in traditional classrooms using the same
curriculum as measured by the NWEA-MAP Mathematics Survey of Goals
Assessment?
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•

Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA
MAP Mathematics Survey of Goals Assessment?

•

Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile
rankings on the NWEA Math Survey of Goals Assessment?

•

Null Hypothesis One (H10). Use of the flipped classroom for instruction will
not show a significant difference in students’ NWEA MAP Mathematics RIT
scores as measured spring to spring compared to the normative group.
Alternative Hypothesis One (H1a). Use of the flipped classroom for
instruction will show a significant difference in students’ NWEA MAP
Mathematics RIT scores as measured spring to spring compared to the
normative group.

•

Null Hypothesis Two (H20). Use of the flipped classroom for instruction will
not show a significant difference in any demographic groups of students’
NWEA MAP Mathematics RIT scores as measured spring to spring.
Alternative Hypothesis Two (H2a). Use of the flipped classroom for
instruction will show a significant difference in some demographic groups of
students’ NWEA MAP Mathematics RIT scores as measured spring to spring.

•

Null Hypothesis Three (H30). Use of the flipped classroom for mathematics
instruction will not impact some ability groups of students groups more than
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others, within student quartile rankings, as measure by NWEA MAP Math
Survey of Goals Assessment.
Alternative Hypothesis Three (H3a). Use of the flipped classroom for
mathematics instruction will impact some ability groups of students more than
others, within student quartile rankings, as measure by NWEA MAP Math
Survey of Goals Assessment.
Research Method and Design
This research will use a quantitative approach. The quasi-experimental design
will be used because the fifth grade student population in the Mounds View Public
School District was not allocated to groups through randomization, but rather through
classrooms and teachers who were either volunteered or selected (Muijs, 2011) to be
apart of the flipped learning classrooms. “The main distinction between Muijs
(2011) writes, “Because we will not be using a random allocation, we call this group
the comparison group, as it is not a pure control group” (p. 23). This holds true to the
current sampling plan as students have been selected to take part in the study. There
are six elementary schools within the Mounds View School District where half of the
fifth grade teachers in each building have been trained by the same district support
staff in the use of flipped instruction. The group of students they instruct is randomly
selected depending upon the teacher, and in the teacher survey instructors will be
asked about the fidelity of their implementation. The classroom teachers not using
flipped instruction will be the comparison group, as it is not a pure control group
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(Muijs, 2011), as the populations they serve will come from similar socio-economic
backgrounds.
With a quasi-experimental design, it makes the most sense to use a purposive
sample. Vogt (2007) writes, “Purposive sampling is probably the most common form
of sampling in experiments and quasi-experiments, but it is widely used in surveys
too” (p. 81). The goal of this study is to try and make the students who are a part of
the study “representative in a purposive sense” (Vogt, 2007, p. 81). As the current
study is very specific in nature, and the use of flipped instruction is still in its infancy
nationwide as it pertains to the number of teachers who use flipped instruction, this
sample will be “gathered deliberately, with a purpose in mind, but not randomly”
(Vogt, 2007, p. 81). The population for this study is specific: fifth grade students in
the Mounds View Public School District, and as such, a purposive sample makes
sense. Therefore, the study will be a quantitative approach, a quasi-experimental
design, with purposive sampling.
Theoretical Framework
The purpose of this quantitative study is to compare student mathematical
achievement between fifth grade classrooms using direct whole group instruction and
fifth grade classrooms using technology based flipped learning to deliver instruction
from six elementary schools in the Mounds View School District. Fifth grade
students’ official spring-to-spring MAP growth results will be collected for the
academic school years of 2012-2013, 2013-2014, and 2014-2015.
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The theory the researcher used for the purpose of this study is social
constructivism. While John Dewey is considered the founder of the constructivist
approach, Lev Vygotsky’s continued this work with his social development theory,
which was based on three major themes:
1. Social Interaction
2. More Knowledgeable Other
3. The Zone of Proximal Development
Social Interaction
In contrast to Piaget’s understanding of development preceding learning,
Vygotsky (1978) felt social learning precedes development. Vygotsky stated, “Every
function of the child’s cultural development appears twice: first on the social level,
and later, on the individual level; first between people and then inside the child”
(Vygotsky, 1978).
More Knowledgeable Other
The More Knowledgeable Other (MKO) refers to anyone who has a better
understanding or a higher ability level than the learner, with respect to a particular
task, process, or concept. While normally thought of as beginning the teacher, it
could also be peers.
The Zone of Proximal Development
Recognized as the distance between a student’s ability to perform a task under
guidance or with peer collaboration and the student’s ability to solve the problem
independently. According to Vygotsky (1978), this zone is where learning occurs.

72

This theory was used to study if flipped instruction increases student academic
gains as measured spring-to-spring on the NWEA MAP assessment in mathematics.
This theory indicates that flipped classroom instruction will show an increase in
student growth as measured by the NWEA MAP mathematical survey. As applied to
this study, this theory holds that the researcher would expect the independent variable
of flipped classroom instruction to influence the dependent variable of the NWEA
MAP spring-to-spring mathematical survey because “The flipped model is a blending
of direct instruction with constructivist learning, allowing students the complicated
nomenclature of mathematics while freeing class time to teach students to think
mathematically” (Overmyer, 2014, p. 9)
It is important to recognize when students learn mathematics they are learning
on a foundation of prior knowledge, but each student begins grade level math courses
with varying levels of prior knowledge. Vygotsky (1978) asserted in his theory of
The Zone of Proximal Development that students’ learning is dependent on their prior
knowledge in the subject area, and how they will fit new knowledge into their already
existing schema. Students need to have a prerequisite set of foundational skills before
they are able to progress successfully in mathematics. If students are unable to
successfully learn the prerequisite skills it is likely to interfere with students’ learning
of later skills (Brewer, 2009).
The social constructivist theory, or constructivism, argues that the use of
interactive activities, where learners play active roles, can engage and motivate
learning more effectively than instructional situations where students are passive
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learners. The flipped instructional model supports social constructivism by freeing
class time for inquiry-based learning (Brandt, 1997). The flipped model, supported
by the constructivist theory, should enable learners to engage in collaborative and
interactive activities during knowledge construction (Kim & Bonk, 2006). Benjamin
Bloom (1978) also stressed the need to address higher-level learning goals and not
just focus on basic skills. Bloom states:
I find great emphasis on problem solving, applications of principles, analytical
skills, and creativity. Such higher mental processes are emphasized because
this type of learning enables the individual to relate his or her learning to the
many problems he or she encounters in day-to-day living. These abilities are
stressed because they are retained and utilized long after the individual has
forgotten the detailed specifics of the subject matter taught in the schools.
These abilities are regarded as one set of essential characteristics needed to
continue learning and to cope with a rapidly changing world. (p. 578)
Bransford, Brown, and Cocking (2000) reported three key findings about the
science of learning in constructivist theory, which supports instruction in a flipped
classroom. Bransford, Brown, and Cocking write, “To develop competence in an
area of inquiry, students must: a) have a deep foundation of factual knowledge, b)
understand facts and ideas in the context of a conceptual framework, and c) organize
knowledge in ways that facilitate retrieval and application” (p. 16). When students
are allowed the opportunity to use information they have already learned through the
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use of videos, classroom time can focus independent or collaborative practice of skills
with direct feedback from the teacher and/or peers within the classroom.
For the purpose of this research and study, multimedia learning was accessed
on a daily basis as students engaged in flipped instruction. Students had access to and
used visual and auditory teaching materials through the use of pre-recorded videos
created by classroom teachers who would then upload the videos to either YouTube
or upload to a student’s assigned Google Drive account. This research will analyze
data on student growth results between the flipped classrooms and comparison
classrooms, as well as growth results measured by the NWEA MAP mathematic
assessment by subgroups of race (white, African-American, Latino, Asian/Pacific
Islander, and American Indian), gender, socio-economic status (measured by free or
reduced price lunch status), and English language learners, as required by the Every
Student Succeeds Act (ESSA), as well as analyzing student data by quartile within
those same required ESSA subgroups. This study added no additional requirements
to the usual school year for students, classroom teachers, or site-level administration.
Variables
The study’s independent variables include: flipped classroom instruction,
direct whole-group classroom instruction, and demographic data (race, gender, and
free or reduced lunch). The dependent variable are as follows: NWEA MAP springto-spring mathematical survey 2012-2013, NWEA MAP spring-to-spring
mathematical survey 2013-2014, NWEA MAP spring-to-spring mathematical survey
2014-2015 school year.
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Sample
The sample of students will come from a suburban school district located just
north of the Twin Cities of Minneapolis and St. Paul with six elementary schools:
Table 3.1
School Year 2012-2013
School

Number of
Students

EMS1
EMS2
EMS3
EMS4
EMS5
EMS6
Total

142
110
94
107
181
98
788

Number of 5th Number of
Grade Sections Flipped
Classrooms
5
2
4
2
3
2
4
2
6
3
4
2
26
13

Percentage of
Classrooms
Flipped
40%
50%
67%
50%
50%
50%
50%

Number of 5th Number of
Grade Sections Flipped
Classrooms
5
2
5
2
3
2
3
2
6
3
4
2
26
13

Percentage of
Classrooms
Flipped
40%
40%
67%
67%
50%
50%
50%

Table 3.2
School Year 2013-2014
School

Number of
Students

EMS1
EMS2
EMS3
EMS4
EMS5
EMS6
Total

111
121
86
92
189
116
788
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Table 3.3
School year 2014-2015
School

Number of
Students

EMS1
EMS2
EMS3
EMS4
EMS5
EMS6
Total

132
149
102
102
185
123
788

Number of 5th Number of
Grade Sections Flipped
Classrooms
5
2
5
2
4
2
4
2
6
3
4
2
28
13

Percentage of
Classrooms
Flipped
40%
40%
50%
50%
50%
50%
46%

In all, a total of 80 sections of fifth grade students were a part of the
comparative data sample with 39 sections (48.75%) implementing the flipped
classroom instructional method in their mathematics class. While 39 sections of
flipped classroom data were examined, this equated to 13 classroom teachers who
flipped their classrooms. Class sizes for fifth grade in Mounds View Public Schools
range from 26-33 students. The suburban public school district was selected since
they were early supporters of the flipped classroom and implemented the flip into
approximately 50% of their fifth grade classrooms simultaneously. A like sized eastsuburban school district located outside of the Twin Cities, Minnesota was also
implementing the flipped classroom at elementary schools, and was working with the
Ingram, et. al. (2014) to evaluate their initial flipped classroom results. As the
researcher has extensive elementary background, determining the benefits of the
flipped classroom at the elementary level is of great value.
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Fifth grade mathematics teachers were the first elementary teachers to flip
their classrooms, and no student who was a part of a flipped mathematics classroom
had any previous flipped classroom exposure. When the school district sought
teachers to implement flipped mathematics classroom for the fall of the 2012-2013
school year, the superintendent asked principals to either seek teachers who would be
willing to volunteer, or select teachers whom they thought would be willing to
participate. Approximately half of the teachers were selected, and the other half
volunteered depending on the site principal’s decision during the spring of 2012.
Over the summer months of 2012 the flipped classroom teachers were
provided professional development on the basics of how to flip their classrooms.
Each teacher, who flipped their mathematics classroom, was provided the book Flip
your classroom: Reach every student in every class everyday (Bergmann and Sams,
2012). Teachers were provided iPads to help create videos for students to view, as
well as for students to use to view videos at school if they were unable to view the
YouTube videos at home. During the course of the school year, the district staff
member who helped classroom teachers with their initial training also provided
professional development to teachers if they ran into technological issues with
creating and uploading videos. Teachers were not provided any additional
professional development as it pertained to specific mathematic instruction. For
instruction, students accessed videos from home, or viewed videos during the school
day, but outside of mathematics class. District professional development money was
the only funds accessed for the implementation of flipped mathematics instruction.
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Table 3.4 shows The Suburban Public Elementary School Demographics
Table 3.4
Suburban Elementary School Demographics
School

Free &

Special

Reduced

Education

ELL

Native

Asian

Hispanic

Black

White

Total

12.8% 19.5% 57.7% 678

American

Price
Lunch

EMS1 43.6% 7.4%

13.1% 0.6%

9.4%

EMS2 19.8% 7.3%

5.4%

14.2% 4.5%

EMS3 53.8% 14.1%

10.8% 1.7%

13.0% 15.2% 13.2% 56.9% 538

EMS4 43.2% 15.2%

6.5%

1.8%

10.1% 9.4%

15.9% 62.7% 552

EMS5 13.6% 9.6%

3.2%

0.7%

17.6% 4.1%

4.1%

73.5% 893

EMS6 44.4% 8.1%

13.6% 1.1%

10.9% 12.3

17%

58.7

0.8%

8.4%

72.1% 782

617

Limitations and Delimitations
Limitations within the study include sample, selection of teachers, and the
growth measure being used.
Sample –The district sample is a limitation within the study due to the size of
the student population used for research. While the researcher was able to access the
entire fifth grades across one school district over a period of three years, Mounds
View Public Schools is a mid-level school district when it comes to total population;
at the time of research approximately 10,500 students were enrolled within the
district. Mounds View Public Schools is also a second tier suburban ring school, and
while there are a variety of socio-economic situations families live in, the highest free
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and reduced school percentage was just below 50%. As such, one cannot make largescale comparisons of high poverty students versus their peers who live in highincome areas when looking from site to site. It would be beneficial to have multiple
districts participate within the study, but due to lack of controls and variations in the
implementation process, this was not feasible. It would also be beneficial to examine
other states and regions around the country to compare data and results to, as the
results from one Twin Cities suburban school district may not be indicative of other
states’ or regions’ performance.
Grade Level Researched – For the purpose of this research only one
elementary grade level was examined. In the participating district, only one
elementary grade level was supported district-wide with technology and resources to
implement the flip. Other elementary grade levels or individual classrooms may have
flipped their instruction, but they were not provided the same resources or ongoing
professional development support as the phase one grade five group.
Subject Investigated – Mathematics was the only grade level participating in
the flipped classroom. Not researched are other subjects to determine if there are
more or less effective subjects to use in the flipped instruction model.
Sample Size of Teachers – While approximately fifty percent of the fifth
grade teachers will be involved in the flipped classroom, it is still a relatively small
number overall with only 13 to 14 teachers who are actually flipping their classroom.
There were 12 to 14 teachers who did not flip their classrooms as a part of the study
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as well; giving a total of approximately 25 teachers whose growth data was used in a
comparative nature. For the purpose of this study this number is acceptable.
Selection of Teachers – When flipped instruction was implemented in Mounds
View Public Schools, during the 2012-2013 school year, teachers who were selected
for the flipped classroom either volunteered or were asked by their principals.
Teachers who volunteered may have an increased proficiency in technology, may be
considered the best within the group, or possibly the most innovative within the
group. After conversations with principals within the district, many stated that they
would have been comfortable with any of their fifth grade teachers participating in
the flipped pilot, but in reality, only some were chosen or volunteered to be a part of
this process.
Fidelity of Implementation – The researcher is unable to verify the fidelity of
implementation within the 13 mathematics classrooms that implemented the flipped
classroom instructional model. While the teacher survey asks teachers about the
fidelity of implementation, the researcher cannot guarantee each teacher implemented
exactly the same way or with the same consistency.
Growth Measure Used – While the NWEA MAP test is considered one of the
premier standardized test growth measures in the nation; the unknown to be addressed
regarding the test is if the NWEA MAP math test is sensitive to the flip. At this time,
it is the best measure available, but how good is it for this research is undetermined.
Access to Technology - The study is limited in that the impact on student
growth due to students having access to technology in the flipped classroom makes it
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more difficult to assign causation to the variable of flipped instruction or access to
technology.
The limitations within the study will be delimited through discussions with the
site principals on the selection of teacher staff, expertise in the area of technology, as
well as training and professional development provided. The researcher hopes to
have access to previous teacher data to see if there are student growth differences that
need to be accounted for. If teachers who teach the flipped classroom traditionally
have greater growth than their peers, that difference should be addressed here.
Setting
For the research setting the researcher will be using the six elementary schools
located within the Mounds View School District. Mounds View Public Schools is
located in a suburban area of Minneapolis and St. Paul in the Midwest, United States
of America. The specific setting for the proposed research study will be the fifth
grade math classrooms from all elementary sites within the district. As
approximately one-half of the fifth grade classes use flipped instruction, the
researcher will be using those classes as the basis for the research, and the other half
who receive direct whole-group instruction as the comparison control group.
Setting Procedures and District Approval
District approval to conduct research at Mounds View Schools must be
granted through the Office of Assessment and Evaluation. This includes research
conducted by staff members as part of completing their graduate studies as well as
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high school students. The Assistant Director of Assessment and Evaluation asks all
researchers provide the following information before district approval can be granted:
1. A copy of the Institutional Review Board Paperwork.
2. Description of how participants will be selected and how many participants
are needed.
3. A copy of the consent form to be used (staff, student, and/or family), as well
as any supporting documents: Survey Questions, Interview Questions, etc.
4. General time lines for commencement of the onsite assessments.
5. End of project activities and how will the researcher share their research
results with the Mounds View school district.
Upon receipt and review of this information, the Assistant Director of
Assessment and Evaluation will contact impacted district administrators to verify the
viability of Mounds View staff, students, and/or families participating in the research
study. If the project seems viable, the administration team will establish who the
researcher's point of contact will be at the site. The Assistant Director of Assessment
and Evaluation will provide the researcher with this information in a formal letter
giving the researcher district approval to conduct the study and will also make sure all
impacted administrators receive a copy of this letter.
Instrumentation and Measures
The main instrument used to measure student growth will be the Northwest
Evaluation Association’s (NWEA) online Measure of Academic Progress (MAP)
mathematics survey of goals assessment. The NWEA MAP test is used by school
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districts across the United States to determine academic growth for individualized
students. Students will be measured on their Spring-to-Spring MAP mathematics RIT
growth. A RIT Scale is a curriculum scale that uses individual item difficulty values
to estimate student achievement. “The theory governing scale construction in called
Item Response Theory (IRT), conceived by Danish mathematician Georg Rasch
(retrieved from: https://legacysupport.nwea.org/node/4344). Students who cannot be
measured Spring-to-Spring will be excluded from the final results of the research to
ensure consistency.
The test has 52 items students are tested on, and in a computer-adaptive
design, each new question is determined by the accuracy of the previous response by
the students. For example, the more answers a student gets correct, the more difficult
the following questions become. A greater number of inaccurate responses will
decrease the difficulty of the next question. The goal of the test is for a student to
finish the test getting 50% of questions correct. Growth will be measured between
the spring of 4th grade and spring 5th grade (spring to spring) on the Mathematics
Survey with Goals MAP test to measure individual growth.
NWEA defines their growth research database as extensive. “With more than
4.5 billion pairs of test items and responses collected over more than 12 years, the
Growth Research Database (GRD) is the hub of NWEA's research, and the most
extensive collection of student growth data in the US. The high quality of the data and
the database size makes the GRD immensely valuable to researchers and others
interested in the study of student achievement.” (retrieved at:

84

http://www.nwea.org/our-research/growth-research-database). Unique students tested
count within the GRD, as of 2012, stood at 11,384,822, with 249,063 individual
students tested in the state of Minnesota during the 2012-2013 academic school year.
NWEA develops national norms for participating school districts to use, against
which any student, grade level, or school can be compared and describes the
reliability of their growth test items as:
Test and re-test studies have consistently yielded statistically valid
correlations between multiple test events for the same student. Most such
studies rely on the methodology of having students re-test within several days.
NWEA test and re-test studies have typically looked at scores from the same
students after a lapse of several months. Despite this methodology (which
would have the expected result of lowering the correlation figures) the
reliability indices have consistently been above what is considered statistically
significant. (retrieved at: https://legacysupport.nwea.org/node/4345).
Internal reliability (reliability between test items) is also been impressive since
the MAP survey is an adaptive test. MAP users can be confident of the reliability of
the tests as the rigor that has been applied to the reliability studies has left no doubt
that the MAP assessment system has been constructed, and continues to be
maintained, in a manner that assures more than adequate reliability. (retrieved at:
http://www.nwea.org/node/4345). The NWEA MAP measure will be the main
measure used within this research.
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Data Analysis
Data to be analyzed for this research will include the NWEA MAP. The
sample to be analyzed will be fifth grade mathematic students across six elementary
sites within the Mounds View Public Schools. The research question being addressed
is: Does the flipped classroom result in greater RIT growth than similar students
demonstrate in traditional classrooms using the same curriculum as measured by the
NWEA-MAP math assessment? It is the hypothesis of the researcher conducting the
study that students involved in the flipped classroom will see a greater increase in
RIT growth than similar students demonstrate in traditional classrooms using the
same curriculum as measured by the NWEA-MAP math assessment. To be discussed
in chapter IV of this research is a full description of the sample, a review of the
hypotheses being tested, and what the reader should be able to gather from the data
presented. Chapter IV will also address which differences are significant through the
use of IBM’s SPSS Statistical software, where important trends occurred, as well as
differences and comparisons of the normed group to the flipped instruction group.
Chapter IV will conclude with whether or not the hypothesis was confirmed, not
confirmed, or partially confirmed. Data will be collected through the use of the
Northwest Evaluation Association (NWEA) online mathematics Measure of
Academic Progress (MAP) survey test.
A paired t-test will be used as the statistical analysis measure, and all analysis
will be conducted using SPSS version 21. Multiple paired t-tests will be used, the
district as whole, as well as each building individually to address differences in scores
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that may occur from one site to the next. If the N-size was fewer than 30 total
students over the three years of collected data, the cell size was considered too small
to review data from, and was therefore excluded from the results.
NWEA MAP validity and reliability
Research has also been conducted on the validity of the NWEA MAP test
over multiple states where results show the consistency and reasonableness of
interpretation of the MAP RIT scale across grades and academic calendar years for
the different states.
Results show the consistency and reasonableness of interpretation of the MAP RIT
scale across grades and academic calendar years for the different states (Wang,
McCall, Jiao, & Harris, 2013).
NWEA’s approach to test-retest reliability poses a more rigorous test of
reliability. What NWEA refers to as test-retest reliability is more accurately a mix
between test retest reliability and a type of parallel forms reliability, both of which are
spread across seven to 12 months – a much longer time frame than the typical two or
three weeks. The second test (or retest) is not the same test. Rather, the second test is
one that is comparable to the first, by virtue of its content and structure, differing only
in the difficulty level of its items. Given these two factors, several months separating
administrations and comparable (but not equivalent) test forms, it would not seem
unreasonable to expect reliability to drop below .80. However, test-retest reliability
only dipped slightly below .80 twice, both at the grade two level. Most coefficients
are in the mid-.80’s to the low .90’s. (Retrieved at:
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http://images.pcmac.org/Uploads/Jacksonville117/Jacksonville117/Sites/DocumentsC
ategories/Documents/Reliability_and_Validity_Estimates.pdf) Most of the
documented validity evidence for NWEA tests comes in the form of concurrent
validity. This form of validity is expressed in the form of a Pearson correlation
coefficient.
To be addressed within the limitations of the study is if the NWEA MAP is
the best measure to determine the effectiveness of student learning and growth. At
this time it is the most comprehensive measure available to determine student growth
from one academic school year to the next.
Data Collection
Data will be collected through the use of the Northwest Evaluation
Association (NWEA) online mathematics Measure of Academic Progress (MAP) test.
The data collection the researcher will be using is quantitative in nature, and as such,
the math NWEA MAP assessment has already been developed and is administered to
over 11 million students across the nation annually as of the 2012-2013 school year.
(Retrieved at: https://www.nwea.org/about/). Specifics on the reliability and validity
of the measure are below. This study reviews whether there is a relationship between
educators who use flipped classroom instruction versus educators who use a
traditional instructional model in relation to student growth as measured spring to
spring on the Northwest Evaluation Association (NWEA) Measures of Academic
Progress (MAP) mathematics assessment.
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Data Analysis: Statistical Measures for Data Evaluation
Does the flipped classroom result in greater RIT growth than similar students
demonstrate in traditional classrooms using the same curriculum as measured by the
NWEA-MAP Math Survey of Goals Assessment?
Data will be collected through the Assistant Director of Assessment and
Testing for Mounds View Public Schools who has access to all student NWEA MAP
data. Data will be evaluated in multiple ways. First, data will be compared in a
paired t-test to look at differences between the normed group and the flipped
classroom instruction group to determine any differences in growth data. Next data
will be compared at each of the six sites to determine if there are any sites that have
data that would be considered to be statistically significant in that an individual
building would see either exceptional growth or limited growth compared to the
norm. A paired t-test will again be used as the statistical analysis measure due to the
fact the before and after samples measure the same subjects. The paired t-test
calculates the difference within each before-and-after pair of measurements,
determines the mean of these changes, and reports whether this mean of the
differences is statistically significant. The measurable variable will be the students,
and the nominal variable will be the spring math MAP test in 4th grade and the spring
math MAP test for the same student in fifth grade.
Does flipped mathematics instruction impact some student groups of students
more than others?
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Using a unique identification code of numbers the researcher will be able to
connect individual student growth and determine if there is a benefit to flipped
instruction to some groups more than others. The third way data will be evaluated is
to compare sub-groups of students through simple descriptive statistics, which will
provide a simple summary about the sample and measure. Name or student
identification numbers will not identify students in the research. The researcher will
instead use a unique identifier code to keep information together and accurate where
test results can then be compared with race, free and reduced status, and gender. A
paired t-test and one-way ANOVA was used to determine the results of research
question one of; does the flipped classroom result in greater RIT growth than similar
students demonstrate in traditional classrooms using the same curriculum as measured
by the NWEA-MAP Mathematics Survey of Goals Assessment? The paired t-test
and one-way ANOVA was used to determine if there is a significant difference
between the two independent groups. The paired t-test was used as well to compare
the outcomes of the data as before and after data was used. A two-way ANOVA was
used to answer research question two of; does flipped mathematics instruction impact
some demographic groups of students more than others, as measured by NWEA MAP
Mathematics Survey of Goals Assessment? The two-way ANOVA allowed for
results of the effect of two variables (flipped instruction and traditional instruction)
have on a result (MAP growth). A chi-square test was used to answer research
question three; does flipped mathematics instruction impact some ability groupings of
students more than others, as measured by student quartile rankings on the NWEA
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Math Survey of Goals Assessment? This test shows if there is a relationship between
the quartile rankings of students and the mathematics instruction within flipped
instruction and traditional instruction classrooms.
Ethical Considerations
The first area of ethical considerations deals with the issue of student
participation within the flipped classroom. Do parents have a choice to opt out of the
flipped classroom environment and choose traditional instruction for their student?
While parents do not have the choice to opt their child out of the flipped instructional
model due to the flexible skill-grouping model, as this pedagogy was in place prior to
the research it does not specifically impact this study.
The third area of research ethics that will need to be considered is in
relationship to one of the six sites being under the direct supervision of the researcher.
Specific student data regarding student RIT growth as measured by the Northwest
Evaluation Associations (NWEA) online Measures of Academic Progress (MAP)
mathematics survey of goals assessment will not be the issue. Ethical research
guidelines that follow the Collaborative Institutional Training Initiative (CITI, 2013)
will be observed in this study. Areas of consideration that reflect the guidelines from
CITI include student privacy of data, confidentiality, research regulations and the
social and behavioral sciences, defining research with human subjects, and history
and ethical principles. The researcher will need to be aware of any possible bias that
might occur in their building’s results. The researcher sought to remain unbiased
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through this research and the results of data analysis did not benefit the researcher
either way.
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Chapter IV: Results
This chapter includes the study’s three research questions and hypotheses; the
results from the Statistical Package for the Social Sciences (SPSS) tests through a 2
sample t-test and one-way ANOVA to compare growth in flipped versus traditional
instruction mathematics classrooms. A two-way ANOVA was used to determine if
there was any relationship between growth and different sub-groups of students
(white, black, Asian/Pacific islander, Hispanic, gender, and free and/or reduced
priced lunch) in flipped and traditional mathematics classes. There were not enough
students in the Native American/Alaskan Native subgroup to include in the final
results, as the total N-size was only 14 students over the three years. A chi-square
test was used to determine the relationship between quartile rankings of students in
flipped and traditional mathematics classes; and provides a discussion as to possibly
why the data reveals the specific findings. It will conclude with a summary.
Data Analysis Approaches
A two-sample t-test and one-way ANOVA were selected to analyze research
question one, while a two-way ANOVA was the approach used to analyze research
question two. Tables for research question one include: number of participants in the
sample (N), the average (Mean) growth score for each instructional group, sub-group
of students, and standard deviation (SD) for each group and quartile. This
information is reported using P-values, T/F-Values, and Degrees of Freedom (DF).
Information for research question one is presented by whole group comparison of all
three years of comparative data, as well as by an annual term (academic school year).
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Sample size (N) is presented along with the (p)t value that will determine the
statistical significance.
Growth analysis for research question two was analyzed with the dependent
variable being the NWEA MAP test scores and the independent variable being
gender, economic status (free and/or reduced lunch), and student ethnicities of; white,
black, Asian/Pacific Islander, Hispanic, American Indian/Alaskan Native. Tables for
research question two include: sample size (N), the average (Mean) growth score for
each identified sub-group, and standard deviation (SD) for each group, along with
minimum, median, and maximum growth markers for each group. P-values, Fvalues, and Degrees of Freedom values are also identified.
Growth analysis for research question three used chi-squared and two-way
ANOVA tests. Tables for research question three include: sample size (N), the
average (Mean) growth score for each identified sub-group, standard deviation (SD)
for each group, along with minimum, median, and maximum growth markers for each
group. P-value, F-value, and Degrees of Freedom are reported for each quartile as
well.
A 95% confidence level was used for analysis. The study’s level of statistical
significance between the flipped instruction and traditional instruction group was set
at 0.05. If the p(t) value was greater than or equal to 0.05 the result was to fail to
reject the null hypothesis. If the p(t) value was less than 0.05 the result was to reject
the null hypothesis and accept the alternative hypothesis.
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Research Questions and Hypotheses One
•

Question One. Does the flipped classroom result in greater RIT growth than
similar students demonstrate in traditional classrooms using the same
curriculum as measured by the NWEA-MAP Mathematics Survey of Goals
Assessment?

•

Null Hypothesis One (H10). Use of the flipped classroom for instruction will
not show a significant difference in students’ NWEA MAP Mathematics RIT
scores as measured spring to spring compared to the normative group.

•

Alternative Hypothesis One (H1a). Use of the flipped classroom for
instruction will show a significant difference in students’ NWEA MAP
Mathematics RIT scores as measured spring to spring compared to the
normative group.

Findings
Table 4.1
2 Sample T-Test – Observed Growth, Flipped Versus Traditional - All students
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Table 4.2
One-Way ANOVA – Observed Growth: Flipped Versus Traditional – All Students

The p-value of 0.041 in the two-sample t-test and the p-value of 0.039 in the
one-way ANOVA analysis both support the findings of flipped instruction students
showing statistically greater growth, year-to-year, as measured by the NWEA MAP
test in comparison to the normative in traditionally taught mathematics classrooms.
Thus, the study rejects the null hypothesis of research question one and accepts the
alternative hypothesis of research question one.
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Table 4.3
Compare Means – Growth: Traditional Versus Flipped - All Students

Table 4.4
Observed Growth: Flipped Versus Traditional – All Students

Flipped instruction students showed overall greater growth, spring to spring,
using the NWEA MAP tests as the measure. Flipped instruction students averaged
0.712 points greater growth overall over the three reviewed academic years of
instruction between 2012 and 2015.
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Table 4.5
Two-Way ANOVA – Observed Growth: Flipped Versus Traditional, by Academic
School Years Combined

Table 4.6
Compare Means – Disaggregated by Academic School Year

Students who received flipped instruction mathematics during the 2012-2013
academic school year showed a 0.1 RIT greater growth on average than students who
received traditional mathematics instruction. Students who received flipped
mathematics instruction for the 2013-2014 academic school year showed a 1.906 RIT
greater growth on average than students who received traditional mathematics
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instruction. For the 2014-2015 academic school year students who received flipped
mathematics instruction showed a 0.518 greater growth on average than students who
received traditional mathematics instruction.
Discussion
All fifth grade students were assessed using the NWEA MAP mathematics
assessment. Individual student growth results were only measured if there was a
spring-to-spring growth measure available from the end of the student’s fourth grade
year to the end of the student’s fifth grade year. Other than the flipped instructional
approach, there were no other instructional differences for students. All students
were given instruction based on Minnesota state standards using Everyday
Mathematics as the core resource for instruction. While students who received
flipped mathematics instruction showed greater average growth gains, the gains in the
first year of flipped instruction where only marginally better with no statistical
difference. Year two of implementation, the 2013-2014 academic school year,
showed the greatest growth difference with flipped instruction students growing
almost two RIT points more on average than students who received traditional
mathematics instruction. For the final academic school year reviewed, 2014-2015,
students who received flipped instruction again showed greater average gains than
students in traditional mathematic instruction classrooms, but the average growth
declined from the 2013-2014 school year to just over a half a RIT point difference.
While all three academic school years combined show a statistically
significant difference in growth for flipped instruction, the second year of
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implementation showed the greatest comparative gains, increasing the overall
average. This data is noteworthy as students who received flipped instruction in
mathematics did show greater growth gains than students who received traditional
mathematics instruction. Thus, the study rejects the null hypothesis of research
question one and accepts the alternative hypothesis of research question one stating
the use of the flipped classroom for instruction will show a significant difference in
students’ NWEA MAP Mathematics RIT scores as measured spring to spring
compared to the normative group.
Research Question and Hypotheses Two
•

Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA
MAP Mathematics Survey of Goals Assessment?

•

Null Hypothesis Two (H20). Use of the flipped classroom for instruction will
not show a significant difference in any demographic groups of students’
NWEA MAP Mathematics RIT scores as measured spring to spring.

•

Alternative Hypothesis Two (H2a). Use of the flipped classroom for
instruction will show a significant difference in some demographic
groups of students’ NWEA MAP Mathematics RIT scores as measured
spring to spring.
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Findings
Table 4.7
Two-Way ANOVA – Observed Growth: Flipped Versus Traditional, White
Demographic

Table 4.8
Two-Way ANOVA - Observed Growth: Flipped Versus Traditional, Black
Demographic
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Table 4.9
Two-Way ANOVA - Observed Growth: Flipped Versus Traditional, Asian/Pacific
Islander Demographic

Table 4.10
Two-Way ANOVA - Observed Growth: Flipped Versus Traditional, Hispanic
Demographic
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Table 4.11
Comparable Means: Observed Growth for Demographics Based on Race

With p-values of 0.184 for white students, 0.883 for black students, 0.11 for
Asian/Pacific Islander, and 0.786 for Hispanic students, the study failed to reject the
null hypothesis of research question two as it pertains to racial subgroup identification
of students. The study found students who received flipped mathematics instruction
grew by a greater average RIT on the NWEA MAP mathematics assessment in four
of the five researched sub-groups than students who received traditional mathematics
instruction. White students who received flipped mathematics instruction grew an
average of 0.428 RIT points more than students who received traditional mathematics
instruction, black students who received flipped instruction grew an average of 0.855
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RIT points more than those students who received traditional instruction,
Asian/Pacific Islander students who received flipped instruction grew an average of
2.422 RIT points more than traditionally instructed students, and Hispanic students
grew an average of 1.031 RIT points more when receiving flipped instruction in
comparison traditional instruction.
Table 4.12
Two-Way ANOVA – Observed Growth: Flipped Versus Traditional, Student Gender

Reviewing the data for students based on gender there was no statistical
significance found within the data. While there is statistical significance regarding
flipped or traditional instruction with a p-value of 0.041, instruction based on gender
alone showed a p-value of 0.193, and when gender was combined with flipped or
traditional instruction the p-valued moved to 0.617. Thus the study failed to reject the
null hypothesis of research question two as it pertains to the gender subgroup
identification of students.
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Table 4.13
Comparable Means – Observed Growth: Flipped Versus Traditional, Results by
Gender

The comparable means data shows information lacking within the two-way
ANOVA. While the two-way ANOVA was able to show no statistical significance
for students based on gender, the comparable means data shows both males and
females grew slightly more in the flipped classroom. On average males who received
flipped instruction grew by 0.541 RIT points more than males who received
traditional instruction, and female students who received flipped instruction grew by
0.89 RIT points more than females who received traditional instruction.
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Table 4.14
Two-Way ANOVA: Observed Growth: Flipped Versus Traditional by Free and/or
Reduce Price Lunch

Table 4.15 shows a statistical significance with a p-value of 0.05, or a
confidence level of 95% for students based on the socio-economic measure of free
and/or reduced priced lunch. The data was run with all students, both those students
on free and/or reduced lunch, as well as students not identified as free and/or reduced.
The next two tables break down the data specifically as it pertains to students on free
and/or reduced lunch, and students who are not identified as free and/or reduced.
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Table 4.15
Two-Way ANOVA: Observed Growth: Flipped Versus Traditional by FRP

Table 4.15 matches the overall confidence level of table 4.14 with a p-value of
0.05 for students who are identified as free and/or reduced lunch.
Table 4.16
Two-Way ANOVA: Observed Growth: Flipped Versus Traditional by Non-FRP

Table 4.16 shows a p-value of 0.05 for students who were not identified as
free and/or reduced lunch status. Overall the subcategory of free and/or reduced data
is statistically significant as it pertains to students who received flipped instruction.
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Table 4.17
Comparable Means: Observed Growth Flipped Versus Traditional by FRP and NonFRP

Using comparable means students who were not identified as FRP grew an
average of 0.223 RIT points more in flipped instruction classrooms than their peers in
traditional classrooms. Students who received flipped instruction, and who were
identified as free and/or reduced status, grew an average of 1.671 RIT points more
than their free and/or reduced identified peers in traditional instruction classrooms.
Thus, the study rejects the null hypothesis of research question two and accepts the
alternative hypothesis of research question two as it pertains to the subgroup
identification of free and/or reduced socio-economic status.
Discussion
While the research did not find students identified by race or gender to be
statistically significant as it pertained to growth based on flipped instruction, students
in all six subgroups (white, black, Hispanic, Asian/Pacific Islander, male, and female)
grew slightly more than their peers if they received flipped instruction versus
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traditional instruction. The study did find statistical significance in the subgroup of
free and/or reduced students. Thus, the study rejects the null hypothesis of research
question two and accepts the alternative hypothesis of research question two.
Research Question and Hypotheses Three
•

Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile
rankings on the NWEA Math Survey of Goals Assessment?

•

Null Hypothesis Three (H30). Use of the flipped classroom for mathematics
instruction will not impact some ability groups of students groups more than
others, within student quartile rankings, as measure by NWEA MAP Math
Survey of Goals Assessment.

•

Alternative Hypothesis Three (H3a). Use of the flipped classroom for
mathematics instruction will impact some ability groups of students more
than others, within student quartile rankings, as measure by NWEA MAP
Math Survey of Goals Assessment.
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Findings
Table 4.18
Chi-Square Results of Flipped Versus Traditional Based on Quartile

The chi-square results in table 4.18 shows a p-value of 0.002, or a confidence
level of over 99% finding statistical significance in the area of quartile rankings.
Table 4.19
Values of Chi-Square Distribution
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Based on the Chi-square distribution a result of 14.667 or less would be
determined to be statistically significant. The Chi-square results of quartile ranking
show a result of 7.815.
Table 4.20
Two-Way ANOVA Results of Flipped Versus Traditional Based on Quartile

In quartile one (1-24%) there were a total of 183 students over three years, or
8.6% of the total N-size of 2115 students. There were 57 students who received
flipped classroom and 126 students who received traditional mathematics instruction.
In quartile two (25-49%) there was a total of 189 students over three years, or 8.9% of
the total N-size of 2115 students. A total of 74 students in quartile two received
flipped mathematics instruction and 115 students received traditional instruction. In
quartile three (50-74%) there was a total of 452 students, or 21.3% of the total N-size
of 2115 students. A total of 201 students received flipped mathematics instruction
while 251 students received traditional instruction. Quartile four (75-99%) held the
largest percentage of 61% with 1291 students. A total of 460 students received
flipped mathematics instruction while 831 students received traditional instruction.
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Table 4.21
Two-Way ANOVA Results of Flipped Versus Traditional Quartile One

Table 4.22
Two-Way ANOVA Results of Flipped Versus Traditional Quartile Two

Table 4.23
Two-Way ANOVA Results of Flipped Versus Traditional Quartile Three
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Table 4.24
Two-Way ANOVA Results of Flipped Versus Traditional Quartile Four

Quartile one, the 0-24 percentiles, is the only quartile with a statistically
significant result with a p-value of 0.042. Students in the first quartile showed greater
growth with traditional instruction versus flipped instruction. Students in quartiles
two, three, and four did not show a statistically significant result based on flipped or
traditional instruction.
Table 4.25
Comparable Means: Results of Flipped Versus Traditional Based on Quartile
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The first quartile was statistically significant with students who received
traditional instruction outgrowing their peers who received flipped instruction by an
average RIT of 1.779. Students in the second quartile (25-49 percentile) who
received flipped instruction grew an average of 0.563 RIT points more than students
who received traditional instruction. Students in the third quartile (50-74 percentile)
who received flipped instruction grew an average of 0.449 RIT points more than their
peers who received traditional mathematics instruction. Students in the fourth
quartile (75-100 percentile) who received flipped instruction grew an average of
1.026 RIT points more than their peers who received traditional instruction.
Discussion
Research did find a statistically significant result for the first quartile in favor
of students in that quartile receiving traditional instruction over flipped instruction.
None of the remaining three-quartile comparisons were statistically significant. Thus,
the null hypothesis of question three is rejected and the alternative hypothesis stating
the use of the flipped classroom for mathematics instruction will impact some ability
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groups of students more than others, within student quartile rankings, as measure by
NWEA MAP Math Survey of Goals Assessment is accepted.
Summary
•

Question One. The study rejects the null hypothesis, revealing there is a
statistically significant difference in student growth as flipped mathematics
instruction students grew more as measured spring-to-spring on the NWEA
MAP than their peers who received traditional mathematics instruction.

•

Question Two. The study rejects the null hypothesis for research question two
stating use of the flipped classroom for instruction will not show a significant
difference in any demographic groups of students’ NWEA MAP Mathematics
RIT scores as measured spring to spring, and instead accepts the alternative
hypothesis stating use of the flipped classroom for instruction will show a
significant difference in some demographic groups of students’ NWEA MAP
Mathematics RIT scores as measured spring to spring. The study revealed
there is a statistically significant difference for students on free and reduced
priced lunch that received mathematics instruction via flipped instruction as
they greater growth on the NWEA MAP math assessment than students who
received traditional mathematics instruction. While six of the seven identified
sub-groups who received mathematics instruction via flipped instruction
showed greater growth based on the NWEA MAP mathematics test than
students who received mathematics via traditional instruction, only free and
reduced priced lunch was shown to be statistically significant.
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•

Question Three. The null hypothesis of research question three is rejected
stating use of the flipped classroom for mathematics instruction will not
impact some ability groups of students groups more than others, within
student quartile rankings, as measure by NWEA MAP Math Survey of Goals
Assessment. The alternative hypothesis is accepted stating use of the flipped
classroom for mathematics instruction will impact some ability groups of
students more than others, within student quartile rankings, as measure by
NWEA MAP Math Survey of Goals Assessment. The study shows quartile
one (1-24%) did show a statistically significant difference in favor of students
receiving traditional mathematics instruction. Quartile two (25-49%), quartile
three (50-74%), and quartile four (75-99%) did not show a statistically
significant difference between students who received mathematics instruction
via flipped versus traditional, while the first quartile showed a statistically
significant difference in favor of students in the 0-24 percentile receiving
mathematics instruction via traditional means.
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Chapter V: Discussion, Implications, Recommendations
The purpose of chapter five is to overview the study; state the study’s three
research questions, hypotheses, grade level findings, and conclusions; limitations;
implications; recommendations for practitioners and academics; and concluding
comments.
Overview of the Study
Elementary fifth grade mathematics teachers across a northern suburban
school district of Minneapolis/St. Paul moved to implement flipped mathematical
instruction in half of their grade five classrooms to integrate technology, as well as
personalization instruction in mathematics classrooms. The NWEA MAP test was
used to compare growth between students who received flipped mathematical
instruction and students who received traditional lecture style instruction.
The purpose of this study was to examine the instructional impact of flipped
instruction on individual student growth as measured spring-to-spring on the
Northwest Evaluation Association (NWEA) Measures of Academic Progress (MAP)
mathematics goals survey within fifth grade classrooms of six elementary schools
over the course of three academic school years. This study reviewed whether there is
a relationship between educators who use flipped classroom instruction versus
educators who use a traditional instructional model with respect to student
achievement in mathematics.
Individual student spring-to-spring NWEA MAP growth scores were used for
the school years 2013-2014, 2014-2015, and 2015-2016. Growth results were also
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collected and measured with demographic data compared on race, gender, and socioeconomic status (free and reduced price lunch) status. Student quartile results were
also reviewed between flipped classroom and traditional instruction for potential
differences. A 2 sample T-Test, One-Way ANOVA, Two-Way ANOVA,
Comparable Means, and a Chi-Square were used with Statistical Package for the
Social Sciences (SPSS) data software to answer the research questions.
Research Questions, Findings, and Conclusions
The following research questions guided this study:
•

Question One. Does the flipped classroom result in greater RIT growth than
similar students demonstrate in traditional classrooms using the same
curriculum as measured by the NWEA-MAP Mathematics Survey of Goals
Assessment?

•

Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA
MAP Mathematics Survey of Goals Assessment?

•

Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile
rankings on the NWEA Math Survey of Goals Assessment?
Question One. Does the flipped classroom result in greater RIT growth than

similar students demonstrate in traditional classrooms using the same curriculum as
measured by the NWEA-MAP Mathematics Survey of Goals Assessment?
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Null Hypothesis One (H10). Use of the flipped classroom for instruction will
not show a significant difference in students’ NWEA MAP Mathematics RIT scores
as measured spring to spring compared to the normative group.
Alternative Hypothesis One (H1a). Use of the flipped classroom for
instruction will show a significant difference in students’ NWEA MAP Mathematics
RIT scores as measured spring to spring compared to the normative group.
Question One Findings
Table 5.1
One-Way ANOVA – Observed Growth: Flipped Versus Traditional – All Students
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Table 5.2
Observed Growth: Flipped Versus Traditional – All Students

Questions One Conclusions
The null-hypothesis stating, use of the flipped classroom for instruction will
not show a significant difference in students’ NWEA MAP Mathematics RIT scores
as measured spring to spring compared to the normative group, was rejected.
Students who received mathematics instruction via flipped classrooms showed a
statistically significant difference in individualized spring-to-spring growth as
measured by the NWEA MAP assessment with a 96% confidence level in a 2 sample
t-test (p-value of 0.041) and a one-way ANOVA analysis (0.039). Therefore the
alternate hypothesis stating, use of the flipped classroom for instruction will show a
significant difference in students’ NWEA MAP Mathematics RIT scores as measured
spring to spring compared to the normative group, is accepted. Analysis of both tests
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support the findings of flipped instruction students showing greater growth, year-toyear, as measured by the NWEA MAP test in comparison to the traditionally taught
mathematics classrooms. Flipped instruction students averaged 0.712 points greater
growth overall over the three reviewed academic years 2012-2013, 2013-2014, and
2014-2015.
Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA MAP
Mathematics Survey of Goals Assessment?
Null Hypothesis Two (H20). Use of the flipped classroom for instruction will
not show a significant difference in any demographic groups of students’ NWEA
MAP Mathematics RIT scores as measured spring to spring.
Alternative Hypothesis Two (H2a). Use of the flipped classroom for
instruction will show a significant difference in some demographic groups of
students’ NWEA MAP Mathematics RIT scores as measured spring to spring.
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Question Two Findings
Table 5.3
Comparable Means: Observed Growth for Demographics Based on Race
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Table 5.4
Comparable Means – Observed Growth: Flipped Versus Traditional, Results by
Gender

Table 5.5
Comparable Means: Observed Growth Flipped Versus Traditional by FRP and NonFRP

Question Two Conclusions
The null hypothesis stating, use of the flipped classroom for instruction will
not show a significant difference in any demographic groups of students’ NWEA
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MAP Mathematics RIT scores as measured spring to spring, was rejected. Students
identified as free and reduced price lunch did show greater growth to a statistically
significant level, therefore accepting the alternative hypothesis stating, use of the
flipped classroom for instruction will show a significant difference in some
demographic groups of students’ NWEA MAP Mathematics RIT scores as measured
spring to spring. Question two is broken down into three categories: race, gender,
and free and reduced price lunch status. Socio-economic status (based on free and
reduced price lunch) was shown to be statistically significant, while race and gender
were not shown to be statistically significant. While not reaching the level of
statistical significance, the study did find greater growth occurring the four racially
identified sub-groups of white, black, Hispanic, and Asian, for students who received
flipped mathematics instruction versus traditional mathematics instruction.
White students who received flipped instruction grew an average of 0.428 RIT
points more, black students showed greater growth by an average of 0.855 RIT
points, Asian/Pacific Islander students showed greater growth by an average of 2.422
RIT points more, and Hispanic students showed greater growth by an average of
1.031 RIT points.
The data reviewed shows there is no statistical significance between male and
female genders based on flipped or traditional instruction. While the two-way
ANOVA was able to show no statistical significance for students based on gender, the
comparable means data shows both males and females grew slightly more in the
flipped classroom. On average, males who received flipped instruction grew by
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0.541 RIT points more than males who received traditional instruction, and female
students who received flipped instruction grew by 0.89 RIT points more than females
who received traditional instruction.
The study rejects the null hypothesis stating, use of the flipped classroom for
instruction will not show a significant difference in any demographic groups of
students’ NWEA MAP Mathematics RIT scores as measured spring to spring, as the
study did find statistical significance in the subgroup of free and/or reduced students.
The alternative hypothesis stating, use of the flipped classroom for instruction will
show a significant difference in some demographic groups of students’ NWEA MAP
Mathematics RIT scores as measured spring to spring, is therefore accepted as
comparable means showed students who were not identified as FRP showed greater
growth by an average of 0.223 RIT points more in flipped instruction classrooms than
their peers in traditional classrooms. Students who received flipped instruction, and
who were identified as free and/or reduced price lunch status, showed greater growth
by an average of 1.671 RIT points more than their free and/or reduced identified
peers in traditional instruction classrooms.
Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile rankings on
the NWEA Math Survey of Goals Assessment?
Null Hypothesis Three (H30). Use of the flipped classroom for mathematics
instruction will not impact some ability groups of students groups more than others,
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within student quartile rankings, as measure by NWEA MAP Math Survey of Goals
Assessment.
Alternative Hypothesis Three (H3a). Use of the flipped classroom for
mathematics instruction will impact some ability groups of students more than others,
within student quartile rankings, as measure by NWEA MAP Math Survey of Goals
Assessment.
Question Three Findings
Table 5.6
Comparable Means: Results of Flipped v Traditional Based on Quartile
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Question Three Conclusions
While the research did find a statistically significant result for the first
quartile, it was in favor of students in that quartile receiving traditional instruction
over flipped instruction. None of the remaining three quartiles were statistically
significant. The first quartile was statistically significant with students who received
traditional instruction outgrowing their peers who received flipped instruction by an
average RIT of 1.779. Students in the second quartile (25-49 percentile) who
received flipped instruction grew an average of 0.563 RIT points more than students
who received traditional instruction. Students in the third quartile (50-74 percentile)
who received flipped instruction grew an average of 0.449 RIT points more than their
peers who received traditional mathematics instruction. Students in the fourth
quartile (75-100 percentile) who received flipped instruction grew an average of
1.026 RIT points more than their peers who received traditional instruction.
Limitations
Limitations within the study and data include:
•

Findings are specific to the school district and the six elementary schools
researched, as generalizations of the findings may potentially only be applied
to similar school populations.
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•

It was not possible to view all teacher created instructional videos to ensure
fidelity of implementation in overall quality and content between classrooms
and schools.

•

This study is limited by not analyzing teacher effectiveness as this is beyond
the scope of this study. However, students may or may not have equal
expected achievement levels based on assigned teachers.

•

This study is limited in that the NWEA MAP Mathematics Assessment was
the only assessment used to determine year over year student growth.

•

The study is limited in that the impact of students having access to technology
in the flipped classroom makes it more difficult to assign causation to the
variable of flipped instruction or access to technology.

•

This study is limited by time, as only three years of data could be analyzed.

•

This study is limited as a quantitative approach was the only method used.
This quantitative study focused only on spring-to-spring NWEA MAP
mathematics assessment growth results and not qualitative factors that may
also have an impact on student’s growth and learning.

•

Finally, this study is limited in that classroom teachers providing instruction
for flipped learning received professional development on flipping their
classrooms, which was not available to non-flipped classroom teachers.

Implications
Implications from this study for the school district are that flipped instruction,
over the course of three years, offered an instructional option that was as effective, or
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more effective, than traditional instruction in ten of the twelve researched areas. Over
the course of the study, students as a whole who participated in flipped mathematics
instruction showed greater growth than their peers in traditional instruction
mathematics classes to statistically significant levels. Students identified as receiving
free and reduced price lunch that received flipped instruction showed statistically
significant increased growth over their peers who received traditional mathematics
instruction. While not statistically significant, males, females, white, black, Hispanic,
Asian/Pacific Islander, as well as the second (25%-49%), third (50%-74%), and
fourth (75%-99%) quartile of the NWEA MAP test, students who received instruction
via flipped classroom showed greater growth overall than their peers who received
instruction via traditional instruction. Flipped instruction showed a negative impact to
a statistically significant level for students in the first quartile (1%-24%) of the
NWEA MAP test participants. It is important to note this group of students in the
first quartile made up less than nine percent of the total studies population.
Flipped mathematics instruction appears to hold strong potential as an
instructional methodology as students showed greater gains year to year as measured
by the NWEA MAP test. While traditional direct instruction has been used as the
main delivery method of mathematics instruction, flipped instruction, during its
infancy did not establish itself to be an inferior method of content delivery, but
alternatively showed great potential for continued implementation. Considering
traditional mathematics instruction has been the primary delivery method for students
over the past century, it is worth noting that flipped mathematics instruction was able
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to equal or exceed the results of traditional mathematics instruction in just three years
time, thus holding great promise. At this time, and for the purpose of this study, the
data supports the district’s continued use, and possible expansion of, flipped
instruction within the mathematics classrooms of fifth grade students.
Recommendations for Practitioners
This study revealed the difference between traditional mathematics instruction
and flipped classroom mathematics instruction to be statistically significant in favor
of flipped instruction for most groups. Implementation of flipped mathematics
instruction showed greater growth as measured spring-to-spring by the NWEA MAP
assessment. It also revealed different results within different instructional groups,
with positive gains and outcomes for almost all areas of flipped instruction.
Practitioners would be wise to not assume flipped instruction should be used for all
students to achieve greater growth in mathematics, and further research could
investigate which students respond most favorably to the flipped instructional
approach. As a starting point, flipped mathematics instruction appears to have a
positive overall impact on student growth, and further research would be beneficial to
broaden these findings, as they are limited to one school district, one grade level, and
one academic area overall. Districts, administrators, and teachers should analyze the
results carefully to compare outcomes for student groups based on instruction.
Recommendations for classroom teachers and administrators looking to
implement flipped mathematics classrooms in their schools are as follows:
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•

Teachers should look at targeting specific sub-groups of students to maximize
the results of their implementation.

•

Teachers and Administrators should work together to identify students who
are free and reduced price lunch, as this group was shown to be statistically
significant in favor of using flipped mathematics instruction.

•

Results indicate classroom teachers and administrators should look to
transition intermediate grade levels to a flipped classroom approach for
mathematics instruction.

•

Administrators would be wise to not assume transitioning entire grades to the
flipped classroom approach will replicate similar results for all students, and
focus on the sub-group areas that showed the greatest results.

•

Findings show teachers should consider using traditional mathematics
instruction for students in the first quartile (1-24%) as this approach still
shows the greatest gains for this group of students.
While not part of the direct focus of this study, the following

recommendations for practitioners are included since they were part of the
participating school’s flipped instructional approach that produced the results of
this study. A different approach may not result in the same achievement gains.
•

The initial monetary investment appears to be worth the overall results.
Administrators should partner with classroom teachers to determine specific
technology needs at their school to proceed with a positive implementation.
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•

Administrators should identify a go-to staff member who can assist in the
oversight of professional development of staff members as they begin moving
towards a flipped classroom to ensure adequate support is available to
classroom teachers who need it.

•

Classroom teachers need to be prepared for an increased amount of time
initially when videos are created/developed. Partnering with colleagues to
develop videos would be one way to save time when beginning.

•

Parents will need to understand how flipped instruction works, and
parent/teacher communication time should be set aside for staff to explain to
parents the expectations of students in a flipped classroom.

•

Classroom teachers should know flipped instruction could take place with just
a single teacher, or a group of teachers. It does not require system-wide
implementation to be successful.

•

Teachers would be wise to research successful strategies others have used to
flip their classrooms, including becoming familiar with the Flipped Learning
Network’s online resources, as well as finding published literature to
successfully prepare for flipping their classroom.

•

Administrators should know the initial results of flipped classroom
instruction, as well as be ready to speak to what flipped learning is with
parents, PTA/PTO groups, and other administrators when questions come up
about whey teachers are making this change.
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Recommendations for Academics
Uncovered ground within the study for academic purposes includes assessing
or examining the extent to which flipped mathematics instruction was helpful to
parents and guardians in allowing them the opportunity to view the instruction their
children received on specific mathematic concepts. In turn, were parents also able to
provide additional support to students in flipped instruction they may not have been
otherwise able to provide? The flipped classroom, while still relatively new to
widespread use in public schools, shows promise based on this research.
Future quantitative and qualitative research regarding student growth and
achievement may be warranted to explore the following:
•

Why do traditionally taught students outperform flipped students in the first
quartile (1-24%) to a statically significant measure?

•

How does professional development focused on flipped instruction impact
instruction?

•

Can flipped instruction as a whole have the same statistically significant
outcome in other academic areas of study as were found in mathematics?

•

Can flipped mathematics instruction results be replicated in similar
demographic districts?

•

Can flipped mathematics instruction results be replicated in districts with
dramatically different student demographics?

•

To what extent does the flipped classroom allow for individualization of
instruction?
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•

Does individualized instruction, as delivered in a flipped classroom, impact
student achievement?

•

In what ways does the flipped classroom integrate technology, and which
technologies contribute most to the effectiveness of the flipped approach?

•

How do parents/guardians benefit from their child(ren) being taught via
flipped instruction?

•

Does breaking down the flipped instruction data by individual school sites
impact the overall results?

•

Would professional development for traditional instruction teachers positively
impact student growth to the same levels as flipped classroom instruction, thus
eliminating any growth performance differential?

•

Would a change in traditional instruction math curriculum and resources have
a positive impact on student growth, thus mitigating the statistical significance
of flipped instruction?

•

Would targeting specific groups for flipped mathematics instruction as
defined within this initial research, such as free and reduced price lunch
students, have an even greater impact on student growth based on the NWEA
MAP?

•

Would targeting the specific groups of English Language Learners (ELL)
students be beneficial to their growth if targeted directly with flipped
instruction?
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•

How does the support offered to Special Education students differ in flipped
versus traditional instruction?

Concluding Comments
Flipped instruction was implemented during the 2013-2014 academic school
year in one-half of all fifth grade mathematics classrooms, in six elementary schools
across a suburban school district located just north of Minneapolis/St. Paul in
Minnesota. The initial goal of implementing flipped instruction was to integrate
technology and personalize instruction within mathematics. The goal of this research
was to determine if flipped instruction was actually more beneficial for students to
show growth as based on the NWEA MAP mathematics assessment over the course
of three school years, beginning in 2013-2014. The difference between flipped
mathematical instruction and traditional mathematical instruction was shown to be
statistically significant in favor of flipped mathematic instruction. Students who
received flipped mathematics instruction grew by more RIT points spring-to-spring
than their peers who received traditional mathematics instruction overall. Growth for
students who received flipped mathematics instruction was comparable to students
who received traditional mathematics instruction in year one of flipped
implementation as flipped students grew by and average of 0.1 RIT points, but far
greater growth occurred in years two (1.906 average RIT growth) and year three
(0.518 average RIT growth) for students who received flipped instruction over
students who received traditional mathematics instruction.
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When breaking the data down by race, there was no statistical significance
found, yet in a comparison of means, most students grew more in flipped instruction
classrooms than traditional classrooms. In reviewing the data on student gender,
there again was not a statistically significant difference, but in a comparison of
means, both males and females who received flipped instruction grew more than
students who received traditional instruction. Students identified by socio-economic
status showed greater growth that was statistically significant overall as students who
were identified as participating in the free and reduced price lunch program
significantly outgrew their peers as measured by the NWEA MAP mathematics
assessment when receiving flipped mathematics instruction.
Individual quartile rankings for the first quartile (1-24%) did reveal
statistically significance in favor of traditional instruction as those students
significantly outgrew their peers who received flipped instruction. While not
statistically significant, students who received flipped instruction in the second, third,
and fourth quartiles did grow more than their peers who received traditional
mathematics instruction. Therefore, for the purpose of this study, most students who
received flipped instruction either outperformed their peers who received traditional
instruction to statistically significant levels (all students overall and socio-economic
status), or outgrew them by comparison of means (white, black, Hispanic,
Asian/Pacific Islander, male, female, and 2nd, 3rd, 4th quartiles) measured spring-tospring on the NWEA MAP mathematics assessment.
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Appendix A
District Request for Research
Mary Roden
Assistant Director of Assessment
Mounds View Public Schools
350 Highway 96
Shoreview, MN 55126
Ms. Roden,
I am requesting approval to conduct research in Mounds View Public Schools on
flipped classroom instruction that has occurred in mathematics classes for the years
2012-2013, 2013-2014, and 2014-2015. This request is for archival data only, and
would be stored on the district’s Google accounts to ensure it would not leave the
system. I am seeking to access the data for all fifth grade students on who met or
exceeded their growth goals, and who did not meet their goals, based on placement of
flipped classroom or traditional classroom settings.
1. A copy of the Institutional Review Board Paperwork
•

•

“Your IRB proposal has been conditionally approved at Level Two with the
code number of 041216-01. In order for your IRB proposal to receive final
approval you should email me a letter of permission from the district
providing you with access to their district's archival data. Please email Mike
(advisor) and me (Craig Paulson) that authorization. Once we receive it you
will be provided final approval.” Dr. Craig Paulson, Doctoral Program
Director, Bethel University
A PDF of my IRB paperwork request was attached to the email this letter was
associated with.

2. Description of how participants will be selected and how many participants are
needed.
• All fifth grade student NWEA MAP growth data for the years: 2012-2013,
2013-2014, and 2014-2015. No actual students will be used in this research,
archival data only.
3. A copy of the consent form to be used (staff, student, and/or family), as well as
any supporting documents: Survey Questions, Interview Questions, etc.
• This research is quantitative in nature, and does not involve any student,
parent, or staff surveys.
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4. General time lines for commencement of the onsite assessments.
• I would like to access this data from April 2016 through August 2016.
5. End of project activities (i.e.. How will the researcher will share their research
results with the Mounds View school district?)
• This information could be very beneficial to Mounds View administrators and
teachers and we look to see the effectiveness of flipped instruction within a
mathematics classroom. There are three research questions being asked (see
below) that would help identify 1) the effectiveness of the flipped classroom;
2) if some groups of students see more growth than others as identified by
NCLB/ESSA; and 3) if there are quartile rankings that show greater growth
than others based on flipped instruction. As an administrator within the
district, this is of great interest to me personally to determine if we should
expand upon, lesson, or have a more focused student group this instructional
strategy is used with. All information, and possible other areas to proceed,
would be shared with the school district.
Research Questions and Hypothesis
The following research questions were designed to guide this study:
• Question One. Does the flipped classroom result in greater RIT growth than
similar students demonstrate in traditional classrooms using the same
curriculum as measured by the NWEA-MAP Mathematics Survey of Goals
Assessment?
o Null Hypothesis One (H10) Use of the flipped classroom for
instruction will not show a significant difference in students’ NWEA
MAP Mathematics RIT scores as measured spring to spring compared
to the normative group.
o Alternative Hypothesis One (H1a) Use of the flipped classroom for
instruction will show a significant difference in students’ NWEA MAP
Mathematics RIT scores as measured spring to spring compared to the
normative group.
•

Question Two. Does flipped mathematics instruction impact some
demographic groups of students more than others, as measured by NWEA
MAP Mathematics Survey of Goals Assessment?
o Null Hypothesis Two (H20) Use of the flipped classroom for
instruction will not show a significant difference in any demographic
groups of students’ NWEA MAP Mathematics RIT scores as
measured spring to spring.
o Alternative Hypothesis Two (H2a) Use of the flipped classroom for
instruction will show a significant difference in some demographic
groups of students’ NWEA MAP Mathematics RIT scores as
measured spring to spring.
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•

Question Three. Does flipped mathematics instruction impact some ability
groupings of students more than others, as measured by student quartile
rankings on the NWEA Math Survey of Goals Assessment?
o Null Hypothesis Three (H30) Use of the flipped classroom for
mathematics instruction will not impact some ability groups of
students groups more than others, within student quartile rankings, as
measured by NWEA MAP Math Survey of Goals Assessment.
o Alternative Hypothesis Three (H3a) Use of the flipped classroom for
mathematics instruction will impact some ability groups of students
more than others, within student quartile rankings, as measured by
NWEA MAP Math Survey of Goals Assessment.
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Appendix B
District Approval for Research

April 27, 2016

Nathan Flansburg
Bethel University-Graduate School
3900 Bethel Drive
St. Paul, MN 55112

Dear Nathan,
I am writing this letter to confirm that our district, Mounds View Public Schools, has reviewed
and approved your application to conduct educational research in the district.
It is our understanding that you will be implementing a study called “Flipped Learning
Instruction: Differentiating Mathematics Instruction through the use of Technology”. We
understand that this research is quantitative in nature and does not involve any students, parents,
or staff participation. Instead, you have requested specific district NWEA MAP growth data for
analysis. In order to ensure confidentiality, this data will be de-identified and a unique
identification code will be applied to the student results.
We appreciate your interest in exploring the effectiveness of flipped instruction in our district
and look forward to a final report of your analysis.
If I can be of further assistance during your work in Mounds View please feel free to contact me.

Sincerely,

Mary J Roden
Assistant Director of Assessment and Evaluation
Mounds View Schools
651-621-6042
CC: Dan Hoverman, Superintendent
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Appendix C
Internal Review Board Request
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